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2.1.2.2

2.1.1

2.!.2

2.1.2.1

2.1.2.2

2.1.2.4

2.1.2.4.1

2'1.2.4.2

1.O SCOPE AND CLASSIFICATION

i.! SCOPE - This specification shall define the details of design,

construction, equipment, testing and data requirements for a

Manned Satellite Capsule as follows:

NASA Designation .............. Project Mercury R-i

Designer' s Name ............... McDonnell Aircraft Corporation (MAC)!

Model Designation ............. Model 133K

Number and Places for Crew .... Cue Cabin Enclosure

Booster Vehicle ............... Atlas D Z._ssile (HS-36)

i .i.i MISSIONB

!.!.!.i GENERAL - The mission to be described shall be capable of

accomplishment with a bureau occupaut. Missions other than

mam_ed orbital missions shall be as specified in configuration specifications

for individual capsules. These configuration documents bear the same report

number as this basic specification with am identifylmg dash number corres-

ponding to the capsule number.

R-1

1.1.1.2 PRL-MA/_ MISSION - The primaz-/ mission shall be the lauaching of

a manned capsule into semipermanent orbit and subsequent safe

recovery to the surface of the earth at a designated time sad/or position

through use of retrograde thrust sad aerodynamic drag. The atmospheric forces R 1
used in trajectory sad other calculations shall be based on atmospheric density

sad temperature variations of ARDC 1959 Model atmosphere as defined in Para- -

graph 3.2.7 hereim.

1.1.1.2.1 Launching site of the renamed orbital capsules shall be Cape

Canaveral, F!orid_. Lauachimg will be possible at say azimuth

within thirty (30) degrees of due east.

1.1.1.2.2 The design of the capsule shall be based on the use of a single

Atlas D missile as the launching booster. The capsule shall

replace the missile nose cone im a manner which requires a minimum of modifi-

cations to the booster system.

1.!.!.2.3 The lattuch booster system will be capable of projecting the

capsule into am orbit described and limited as follows:

1.1.I.2.3.1 The projection altitude will be one hundred sad five (105)

nautical miles, plus or minus two (2) nautical miles.

1.1.1.2.3.2 The perigee altitude will mot be less thou one hundred and

three (103) nautical miles.

I
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2.l.2.5

2.1.2.6

2.1.2.6.!

2.1.2.6.2

2.1.2.6.3

2.l.2.6.4

2.1.2.6.5

2.1.2.6.6

!.1.i.2.3.3

!.i.1.2.3._

1.1.I.2.4

The apogee altitude will not be greater than one-hundred and

fifteen (3-15) nautical miles.

The eccentricity will not be greater than five-thousandths

__(o.oo5).

The number of orbital cycles per mission shall be t_o (2)

or t ree (3).

1.1.l.2.5 The follawing specifications pertain to the recovery of the

capsule from orbit:

!.l.l.2.5.1 The nominal position of the point at vhich re-entrj is" initiated

shall be such that impact occurs in a prescr_~bed area in the

Atlantic Ocean; however, im the event of an emergency, it shall be possible

for the human occupant to initiate the re-entry at any point in the orbit.

1.1.1.2.5.2 The re-entry shall be accomplished by application of retrograde

thrust to produce a perigee altitude within the atmosphere.

The m_tude and direction of retrograde thrust will be specified so that

angles of re-entry into the atmosphere at am altitude 400,000 feet (approxi-

mately six,y-four (64) nautical miles) will be between .923 and 2.b_ degrees.

1.l.1.2.5.3 A drogue chute shall be deployed at 40,000 feet geometric

pressure altitude to provide improved dymamlc stability of
the c_psule.

1.1.1.2.5.h A landing parachute shall be deployed at an altitude sufficientl_

great to allow time to deploy a second parachute im event of |
failure of the first and to reduce sinking speed at impact to less than thirty I

(30) feet per second. Impact shall be considered to take place at an "altitude

of five thousand (5000) feet. Commensurate with the above requirements,

deploymant altitudes shall be low enough to keep drift from winds aloft from

seriously .affecting the area of impact.

R-I

R-1

1.!.1.2.5.5 The capsule in the _di_ condition shall be desigued for

rater landing and shall be bouyamt and stable upright in the

N_ter. Protection from injury to the human occupaut shall be afforded under

conditions of laud impact.

1.1.1.2.5.6 The capsule and the sYstems within the capsule necessary for

location, recovery, and survival shall be capable of sustained

operation for a period of twelve (12) hours after impact with the surface of

the earth. This requirement shall be in addition to the four and one-half

(4-1/2) hours re mzirements associated with the space flight phase of the

operation.
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1.1.1.3 CHECKOUT MISSIONS - In order to expeditiously lead up to

successful achievement of the primary mission, the require-

ments of the following checkout missions shall be considered i= the capsule

desigm.

1.1.1.3.1 BALLISTIC TRAJECTORIES OF LIMITED VELOCITY AND RANGE FOR

RE"EI_TEY _ RECOVERY SLM_iON - The re'enZry 'am_ reco'very

phases of these missions shall be accomplished in the same manmer as specified

for the primary mission. The peak decelerations achieved during re-entry s_2.il

equal those applicable to the primary mission. As this ty_e of checkout

mission may re;resent the first flight tests of a ma_ued space capsule, a

buildup in velocity and range may be required. Missions other then manned

orbital missions shall be as specified in configuration specifications for

individual capsules. These configuratiom documents bear the same report number

as this basic specification with an identifying dash number corresponding to

the capsule n_mber.

I.!.!._ ABOBTED MISSIONS - During various periods of the launch

operation, it m_y be necessary to abort the mission and escape

from the vicinity of the rocket booster system, An active escape system

shall be an integral part of the capsule until t_enty (20) seconds after

booster staging. At times greater than booster staging plus twenty (20) seconds

escape shall be accomplished by shutting down the Atlas sustainer engine and

firing posigrmie rockets which shall be a part of the capsule to aid in

separation of the booster and capsule.

i.i.!.4.! The following requirements shall apply to the escape system:

I.i.!._.!.I The occupant shal!remai_within the capsule, and escape shall

be accomplished by the firing of an escape rocket using solid

prope!la_ts. !u event of an abort, provisions shall be made for thrust _at-
off of the booster rocket.

I.I.i.4.1.2 luanescape from the ground launchlng p_i, the altitude

achieved shall be greater than twenty-two hundred (_00) feet.

!.!.I.4.1.3 During the escape when the dynamic pressure is reduced to a

satisfactory low value, the capsule configuration shall be

altered in a manner to provide an aerodynamically stable t__m condition in

the normalre-ent_j attitude.

l.l.l.4.!.& When the escape maneuver takes place after tower selma-erich,

the capsule shall be aligned in the re-ent_j attitude by

means of the automatic stabilization and control system specified in _a_.graph
3.10 herein.

R-1

R-1
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3.1

3.1

3.1

2.0 APPLICABLE SPECIFICATIONS AND OTHER PUBLICATIONS - McDonnell

Aircraft Corporation's prime objective r_!ative to Government

specifications shall be compliance with applicable documents to the most

practicable extent s with the object of providing an optimum oper,_tional

vehicle within the specified time schedule. In event of a discrepancy

between this specification and any document referenced herein this specification

shall take precedence:

2.1

which shall

REFERENCES - This detail specification as approved shall ampliDj

or take precedence as applicable over the following references,

be incorporated herein.

Sections 2.1 through 2.6 inclusively of National Aeronautics

and Space Administration Specification S-6, dated 14 November

1958, revised 26 January 1959.

_,_Dennell Aircraft Corporation Report No. 6&83, "NASA Manned

Satellite Capsule, Part II Technical Proposal, '_dated % December

z958.

2.1.1 The following publications, standards, specifications and

drawings with dates as listed below form a part of this

specification to the extent specified herein.

2.1.2 PUBLICATIONS -

_Donnel! Aircraft Corporation Report No. 6495, "Project Mercua_#

SpeclflcationApplicability Criteria," dated _ December 1958,

revised i JulY1959.

McDonnell Aircraft Corporation Report No. 6693, "Project Mercury

Capsule Structural Design Criteria," dated 6 April 1959, revised

3 August _9cO.

2.!.3 STA_HI_DS -

ANA Bulletin143d

ANA Bulletin 147r

MIL-STD-210A

Specifications and Standards, Use

of, dated 19 August 1954

Specifications and Standards of

Non-Government Orzanizations

dated 1 June 1958

Marking for Shipment and Storage,

dated lO April 1957

Identification of U.S. Militaz-j

Property, dated 4 _rch 1953

(Reference Guide Only)

Climatic Extremes for Military

Equipment, dated 2 August 1957

..c_, c,, ,,o,,,,,,,, "'- ..... "'+TT ' ,r+
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3.! 2.1.4 SPECIFICATIONS - Specifications applicable to specific subsystems

shall be delineated in McDonnell prepared specification control

drawings. Specifications which shall be used as reference guides only shall

be defined in the applicable paragraph herein. Specifications which shall be

generally applicable to the Mercury capsule are listed below for i_formation.

Specifications applicable to subsystems or components purchased from vendors

or subsystem manufacturers to documents other than specification control

dra_Lugs are also listed below, and in MAC Report No. 6495, revised 1 July 1959.

EnvlronmentalTesting, Aeronautical

and AssociatedEquipmmnt, General

Speclfication for, dated 15 july

1955

  E-5400 (ASG) Electronic Equipment, Aircraft,

General Specification for, dated

24 _y 1957

 >Z-6181B Imterference Control Requirements,

Aeronautical Equipment

_L-S-TT_2-1 Screw Threads, Standard Aeronautl-

ca!, dated28May 1956

2.2 CHANGES - Changes to the detail specification shall be classified

as follows:

TYPE I - Type i changes shall be only those changes which affect

the scope of the contract and thereby have a corresponding effect on cost

and/or delivery. These changes will be subject to negotiation through the

contract change procedure (CCP). Upon approval of the CCP, the detail speci-
fication will be changed accordingly and revisions transmitted to NASA.

TYPE II - Type Y_ changes ahallbe those changes considered

necessary to provide an optimum product wlthim the established programbut
which do not affect the scope of the contract. Those type II changes of a

nature requiring concurrence by the NASA shall be submitted to the Contracting

Officer's Resident Representative for signature prior to transmittal to NASA.

Other type II changes, considered by the contractor to be of a minor nature

shal!be forwarded directly to NASA.

2.2.1 REQUEST FOR ALTEP_T!0N - The following requests for alteration,

recommended during the Project Mercury Mock-up Inspection on

17 and 18 March 1959, have ba_n incorporated:



NASA S-6

DATE l:..,,_._'ch l_..,>,

REVISED 5 August 1960

REVISED

Mc'DONNELLj  
ST. LOUIS, MI$$OUal

,CO:_2122:_T',t'_

PAGE 6

_EPO2T 6601

MODI_ Mercury Caosule_

2.2.1 _Qb_ST FOR ALTERATION - (Continued)

RFA No. S%_JECT

1

5

7
li

la

16-

17
20

22"

23

25
26

27

29

Humidity Indicator Addition

Improved Pilot _xit Az-rangement (Addition of Inflatable

Bags to Recovery Compartment)

Waste Storage Provisions

Control System Protection

Abort Handle Unlock Button and Flange Addition

Instrtunent Panel Change

Telelight Warning and Sequence Panel Guarded PushButtons

Attitude Indicator Change and "Mike" Button Addition

Left-Hand Console Change

Reinforced Areas for Pilot Egress

Lateral and Normal Accelerometer Removal

Right Arm SupporZ Improvement

Pilot Restraint L_provement

Pilot Observer Camera Installation

* Weight Changes Only

2.2.2 CO_RACT CHANGE PROPOSALS - The design changes resultant from

the following Contract C_e Proposals (CCP's) are reflected

i_ this detail specification:

CCP TITLE
I

3
6

!3

19
4o
41

_-3

45
_8

51
57
58-1

5_
54-1

Posigrade Rocket Installation

_ual Emergency Controls for Escape (Separation) Rocke=

Jettison, Antenna Assembly, Emergency Parachute

Additional Capability of PAM Telemetry in Capsule

Instrumentation Circuitry

250 V.A. Standby Inverter

K_02 Toroidal Tazd_s; Reaction Control System
Reefed Ring-Sail Landing Parachutes, Installation of

Orbit Light; Specification Requirement Deletion

Instrumentation Changes; Subcarrier Oscillator and

Commutator Replacements

Impact Pressure _asurement_ Deletion of Requirement
Addition of 2 Watt UHFOWoitaiTransmitter

Lo_ Power Telemetry; Power Output Increase

Two Additional Manned Sate1_lite Capsules

Six Additional Manned Satellite Capsules

Astronau% Emergency Egress Hatch Installation

Publications Outside the Scope of Mercuz-j Contract NAS5-59
GSE Publications
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2.2.2

CCP
I

61-2
66

73
74

76

78
82
84
85
90-1

91
92-i

93
97
98

!oi
io6
!o9
L13
!17
_8
130

156

16o

165
166
168

169
178

CONTRACT CHANGE PROPOSALS - (Continued)

TITLE

Redundant Rate Stabilizatio= Control System

Communications Systems; Frequency Changes

Astronaut Observation Window lmstallation

Rescue Aids Switch Bypass Relay and Bypass Switch for

30 Second Retro Firing Delay

Main Instrument Panel Redesign

Mercury/Atlas Adapter Redeslgn

Capsule Dye Marker Change

Telemetering of Pcsigrade Rocket Firing

Radar Chaff RedesignandReinstallatiom

Production Installation of Inflatable Landing Impact Bags.

Elimination of _Luitrack/Microlock Beacon

Production Installation; 3 Orbit Battery

SOFARBomb Installation

Metallic Coating on Drogue Parachute; Deletion of

Smoke Recovery Aid; Removal of

Post Landing Operational Sequence Change for Capsule Instrumentation

Patch Cable - Command Receiver Code Assembly, Provision of

Astronaut Operated SwltchforTime Zero Relay; Addition of

Escape Tower Ballast Reduction

Retrograde Rocket Firing Information; Provision of

Submittal of 3 Blueprint Copies to NASA in Lieu of VanDykes

UHF Rescue Beacon (Super Sarah) and Antenna; Additional Provision of

Satellite Clock; Removal of Event No. 1

Retrograde an_ Posigrade Information Report for World Wide Range

Stations

Transducer Replacement

Double Pulse Coding for C&S Ban_ Beacons

_FWhipAntenna
Astronaut Couch/MeldModifications

Transmittal of 6 Copies of all Photographs taken in Connection

wlththe Mercury Capsule

Contour Plots of HFRadiated Patterns

Battery Complement Revision
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2.1.2.3

2.3.2.3

3.0 REQU!R_MENTS -

CHARACTERISTICS -

WEIGHT AND BALANCE - Specificatiou VM!L-W-25140 and Technical

Order 1-13-40 shall be utilized as reference guides.

GROSS WEIGRT - Current weight b_akd_rcand center of gravity

of the capsule as described herein is as shown on the following

EFFECTIVE lAUNCH _¢EIGHT - The target value of effective launch

welgh% shall be twenty-seven hunted (2700) _ounds. Effective

is defined by the following ecu_tion:

% =% + o.2_j

where

W o = Weight of capsule when projected into orbit.

Wj = Weight of capsule system components Jettisoned shortly
after release of Atlas booster motors (Atlas staging)

and the adal_ter.

3.1.1.3 OEBITWEIGHT - Orbit weight is defined as the weight of the

capsule when projected into orbit_

3.!.i.4 HE-ENTRYWEIGHT - Re-entry weight is defined as the orbit

weight, less hydrogen peroxide (H202) necessary for normal

orbit, and used during re-entry initiation, and less the retrograde rocket

asse1_hl_,

3.1.!-5 ABORT WEIGHT - Abort weight is defined as the orbit weight

of the capsule less the retrograde rocket assembly plus the

escape system.

3.1.1.6 IMPACT WEIGHT - Impact weight is defined as the re-entry

weight, less the m_in parachute, antenna cone assembly 2 all

H_O_, any ablated material and water used during re-entry.

.

bl
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WEIGHT AND BALA_ICE SUMMARY -

Vehicle Weight Breakdowu

ITEM

Structure

Adapter-Capsule to Booster _':_-

Escape System _z._.:

Heat Shleld-Ab!atlon J ._I.c

Automatic Control System

Reaction Control Grou.m

Retrograde System

Landiug System
\

/T_struments "au_ Navigation Hquil_ent _._.;

leetrical Group ;_. +

_" Ccmmr_nicatious : _ s :

nvlroumental Control System

_,/Telemetry and Recor_liug /='._.

Recovery Gear

_C_ an_ Survival ._3,.;,

585.33 --- -_'-_

153.8o .... : -" =": _

i014.65 ...... _ _ :l ' : :

318.08 : _-' _

92.59 ....... ._.z._

176.36 _ ' :=

2h.7.28 _--- I_T, -_._

105.5]- -------- "-.-_

27h-.13 _ " .- '

...... -:_. _-
, 93.05

e32.47 ; .-"._.: =

GROSS WEIGHT LAUNCH VEHICLE 38_8.76
A

R-2
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3 •1.i. 7 WEIGHT AND BALANCE SUMMARY -

(b) Maximum Ablation Condition

Gross Weight Launch Vehicle

Less: Wj (Escal:e Tower)

Aad: 0.2 Wj

Effective Launch Weight

Less: 0.2Wj

Gross Weight in Orbit

LesS: Adal_ter - Capsule to Booster

Poslgrade Fuel

Orbit Weight

Less: H202 - Orient and Orbit
Coolant Water

Retrograde Weight

Less: Hetrograda_osigradm Assembly

H20 2 - Retrograde Hold

Re-Entry Weight
Less: Ablated Material

H20 2 - Re-Entry Hold
Coolant Water

En_of Re-EntryWeight
Less: Nose Cone

Horizon Scanner

Maim Chute Design Weight
Less: Maim Chute

H20 2 Jettison
SOFAR Bomb

Impact Weight
Less: Reserve Chute

P!lo% Chute

D_m Marker

Flotation Weight

* C.G. location is given as Z station.

(Continued)

WEIGHT

38_.76

-lOZ_.65

2o2.93

2834.11
-!53.80

-6.24

267_.07
-9.36

-9.8o

2654.91
-252.73

-IO.84

239!.34
-50._
-3.00
-2.20

z69.74

1!9.48

12!.50

121.62

125.27

125.88

-63.02
-32.20

-1.98

_52._9
-61.o3
-5.11
-2.5o

!23.1_

!22.o6

2o83.85 _o.sz

Edge of heat shie!_ is Z = !03._A

R-2
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3.1.1.7 WEIGHT id_D _ILA_'[CE SL_@L%_RY - (Continued)

(c) Heat Sink Condition

ITEM
w

Gross Weight Launch Vehicle
Remove : Heat Shield

Add: Heat Sink

Insulation - Large Bhd

Heat Sink Att. Ring & instl

¸WEIGHT

3848.76

-318.o8
341.53
6.8o
4.26

169.74

Revised Gross Weight Launch Vehicle

Lass: W. Escape Tower
J

A_id: .2 W.

_factive Launch Wei;_.t

Less: .2 W
J

Gross Weight in Orbit

Less: Adapter - Capsule to Booster

Posigrade Fuel

3883._7
-1014.65

202.83

3o7z._5
-202.83

2.868.62
-153.80

-6.24

169.14

ii9.28

Orbit Weight

Less: H202 Orient and Orbit

Coolant Water

2708.58
-9.36

-9.8o

12!.26

Retrograde Weight

Less: Retrograde/Posit--ado Assy

H_O 2 Retro Hold

a689. _-e
.-252.73

-1o. 8&

Re-Entry Weight 2425.85

Lass : H202 Re-Entz7 Hold -3- OO
Coolant Water -2.20

lal.38

124.96

End of Re-Entry Weight

Less: Nose Cone Assy

2420.65 !25.00

)Min Chute Design Weight 2334.20

Less: Main Chute -63.02

H202 Jettison -32.20

SOFARBomb -1.98

!22,32

Impect Weight _37.00
Lass: Reserve Chute -61.O3

Pilot Chute -5.11

Dye Marker -2.50

Flotation Weight

lal._

2168.36 l!9.73

* C.G. location is given as Z station. Edge of heat shield is Z : 103._/_

R-_
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(e) Abort Condition

rm_

Gross Weight Launch Vehicle

Less: Adal_ter - Ca_stule to Booster
Retrogrm_e/Poslgrade Assembly

Abort Weight
Less: Escape Rocket Prol_ellant

Abort Weight - No Fuel

Less. Escape Tower

Re-Entry Weight - Abort Condition

NEIGHT AND BALANCE _W3MMARY - (Continued)

WEIGHT

3848.76
-153.80
-258.97

24_-.34

169.74

179.68

165.94

Z25.o2
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1.1.3

1.i.7

3.2 G2_ERAL DESCRIPTION -

3.2.1 C0NFIGLTATION - The capsule configuration shall be of the type

shown in Fi6ur_s i and 2 and shall fulfill the requirements

Sl_cified herein. The complete capsule shall be ccm_1-1sed of the following:

a, Stzs_cture (See l_Lragral:_h3,_,)

b. Heat an_ Micrcs_teo1-1te Protection (See _ph 3.6)

C. Booster Adal_er and SelmLration System (See Para6raph 3-7)

d. Pilot Support and Restraint System (See IMa_Traph 3.8.1 and

3.8.2) _..

e. Consoles and Controls (See _.vs4_r_h 3.8.8)

f. Instrumentation _ Display (See Paragraph 3.8.9)

• g. Envirozmental Contro! System (See Paragraph 3-9)

h. Autcmatlc Control System (See _ph 3.10.3)

_, i. Manual Control System (See Paragraph 3.10.3)

J. Retrograde Rocket System (See Paragraph 3.3-I)

/

"/ k, _._cape System (See Pars4_'a1_h 3.12)

i. Power Supplies (See Paz-a6ral_h 3.13)

m. Ccmmmntcation Equi1_ent (See I__ 3.14)

=. Reco_ Em_e=t (See__ 3.15)

o. Navlgatiomal Aids (See l__h 3.16)

p. Landing, Post Ian_ing an_ Survival System (See _i_

-- 3.z7)

_. PosigA-ade Rocket System (See Paragragh 3o!1._)

r. Handlln 6 Provisions (See _l_h 3.18)

s. Pyrotechnics (See _i:h 3.20)

!'
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3.2.2 SELECTION OF MATERIALS - Mission re.cuirements of the capsule
dictate use of high temperature resistant material_. Heat resist-

ing materials such as titanium, beryllium, steel, nickel base alloy (Rene' 41),

and insulation materials such as Thermoflex, Fiberglas and ceramic coatings

shall be used. Where practicable, materials in accordance with the requirement _

of ANA Bulletins 143d and 147r shall be utilized.

3.2.3 FABRICATION - Structural design concepts of the capsule emphasize

employment of proven manufacturing techniques and methods to the

greatest possible extent. Maximum use shall be made of developed "off-the-

shelf" components fabricated by dependable subsystem manufacturers. McDonnell

Aircraft Corporation standards of workmanship, processes and procedures are

b_sed on fabrication of production articles according to military standards.

3.2.4 _CKANGEABILiTY AND REPIAC_iB!LITY - The interchangeability

and replaceability intent of Specification MIL-I-8500A(ASG) shall

be met on those items of e_auipment possessing identical physical characteris-

tics and functions in relation to capsule usage as defined in MAC Report No.

6_95, revised 1 July 1959. Interchangeability and replaceability requirements

are not considered mandatory on basic capsule structure. Interchangeability

and replaceability for those equipment items as set forth in this paragraph

shall be assured by design requirements, nature of manufacture, and monitoring

by contractor personnel, and need not be physcially, demonstrated by the

exchange or removal of equipment items from the capsule and replacement of
these items in a formal demonstration.

3.2.5 Fh-NISH - Definition of finish requirements shall be as specified

in the finish specification, McDonnell Drawing No. 45-90000.

3.2.6 IDENTIFICATION AND MARKING - MIL-STD-130 shall be considered as

a reference guide in identification of the capsule and capsule

components. Marking shall be in accordance with MIL-STD-l_9B and Specifica-

tion MIL-M-25047 as applicable. MAC Drawing No. 45-00009 shall define external

capsule color requirements and shall specify that the words "UNITED STATES" in

six inch (6") block letters, shall be painted on opposite sides of the capsule.

Capsule test cable plug or reCel_tacle identification shall be in accordance

with MAC Dra_ing No. 45-00010.

3.2.7 D_PaME E_TV!RONMENTAL REQUIREMENTS - Trajectory characteristics

shall be based on the atmospheric density and temperature varia-

tions of AKDC 1959 Model atmosphere. Earlier data, as presented in Figure 3,

may be used when its use is not critical or when it is compatible with ARDC

1959 Model atmosphere. The capsule, all subsystems, and components shall be
designed to withstand the environmental conditions which are expected to be

encountered during the mission outlined in Paragraph 1.1.1.

R-'-

R-_
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3.2.8 LUBRICATION - Lubrication of components ,_here required shall be

in accordance with the requirements of Specification MIL-L-688OB.

Lubrication data shall be included in maintenance handbooks. No petroleum

base lubricants shall be used. Lubricants shall be of the silicone base_

fluorolube,oxylube 702, and dry film type. Lubrication shall not cause any
toxic or flammable substances to occur in the astronaut's compartment or Lu

the environmental control system.

3.2.9 RELIABILITY - An integrated reliability program shall be con-

ducted throughout the deslgm, development and fabrication of

the Mercury capsule. This shall include the salient features outlined in

Specification MIL-W-94!I to the most practicable extent within the scope of

the program. The design approach shall emphasize the safety of the mission.

Although not specified herein in every instance due consideration shall be

given to simplicity, redundancy, and the use of back-up systems in order to

improve mission reliability.
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3.3 AERODI_AMiC AND HTDRODYNAM!C CONSiDL_QT!ONS - The design config-

uration of the capsule described herein relative to aerodynamic

and hydrodynamic considerations has been based on the following:

a. The overall capsule configuration at the time of re-entry

shall be statically stabl_ in the heat shield for_-rd

attitude.

_Q Correct attitude during the re-antryphase shall be

facilitated by use of a de-stabilizer flap located on the

top of the antenna fair__ng opposite the roll axis horizon

scnL_ner.

C* Supersonic launch and escape drag shall be reduced by

use of anaerod_juamic spike and ballast assembly located

on top of the escape rocket structural assembly.

d. Re-entry forebody shape effect on water and land impact

loads.

et

f,

Design landing condition of the capsule has been based

on impacts on bothwater and land, within the structural

desigu_eters defined in MAC Report No. 6693, revised

3 August 1960.

The capsule shall be bouyant and hydrodynamically stable

upright in the water, impact skirt and heat shield assembly

down, and shall be capable of righting itself.

3.4 STRUCTURAL DESIGN CRITERIA - Structural design criteria of

Mercua_j capsule sha!lbe as defined in McDonnell Aircrai_

Corporation Report 6693, revised 3 August 1960 and Paragraphs 2._ through

2.4.2.5 of NASA Specification S-6 revised 26 Janu_ryl959. Specifications

MIL-A-8629(ASG) and M!L-S-5700 (USAF) series shall be used as ref__nce

guides.

i
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3.5 C._U:SULE-

3.5.1 DESCRIPTION - The Mercury Capsule shall be of a conical confi_a-

ration having an extremely blunt forebody (in the orbital and

re-entry attitudes ) with booster adapter attachment fittings and an afterbody

which tapers to a Juncture with a cylindrical section which shall su.vport a

truncated antenna cone and escape system pylon and rockets. The contours of

the forebody shall be such as to provide the maximum practical _ave drag and

_niform surface heating consistent with other requirements. The afterbody

configuration shall augment stability and provide adequate volume, and low

heating as well as requirements for parachute stowage and escape system attach-

ment. The overall capsule configuration at the time" of re-entry shall be

stable in the normal re-entry angle of attack. Internal volume of the capsule

shall be based on a human occupant five feet ten and one-half inches (5' - l0

1/2") tall and weighing one-hundred and eighty (180) pounds.

3.5.2 CONSTRUCTION - The capsule shall be semimonocque titanium construc_

_ion consisting of a conical and a cylindrical section. The con-

ical section shall consist of an unbeaded inner skin seem welded to a beaded

outer skin with 24 equally spaced longitudinal stringers; two bulkheads form the

pressurized cabin area. The cylindrical section shall have a single skin with

12 equally spaced stringers and internal shear webs which suvport the parachutes.

The capsule structure shall be protected from heat, noise and micrometeorltes by

insulation and an outer covering of shingles plus a fiberglass heat shield

_hich shall ablate during re-entry.

3.5-3 ENTRANCE AND EMERGENCY EGRESS HATCH - The entrance and emergency

egress hatch, in accordance with MAC Drawing No. 45-32054',

located in the c_psu!e conical section, shall be trapezoidal in shape as dic-

tated by the capsule configuration (see Figures 1 and 2). The hatch assembly

shall be of construction similar to the basic capsule structure and has been

designed for entry into the capsule and for emergency egress in event of a

land impact. An explosive assembly in accordance with MAC Dra_rlng No. k5-35701

sha/_l be incorporated in the hatch assembly to serve as a means, when ignited,

of breaking the seventy (70) hatch attachment bolts. The explosive assembly

shall be mounted about the hatch perimeter and shall consist of a gasket ty_e

sill containing four (k) parallel strands of erplosive charge to effect sever-

ance of the s_ecial notched attachment bolts. Two (2) strands of explosive

powder shall be located beneath the bolt heads on each side of the bolt shank.

All four (4) strands shall be ignited from both ends simultaneously to pro-

vide redundamcy. A pull initiator shall be provided on the hatch interior to

the astronaut's upper right. This shall include a "T" handle and cable

assembly, which when Ixtlled by the astronaut shall ignite the explosive charge.

An additional pull initiator assembly shall be provided on the erterior of the

hatch beneath the shingles for ground rescue utilization. Function of this

assembly shall be the same as for the astronaut actuated initiator. A cabin

pressurization tlre-ty_e valve shall be located in this hatch to permit a

ground leakage che6k of the hatch seal prior to launch. After comlxletion of
the leakage check, the valve shall be sealed.
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3.5.4 EXIT HATCH - The exit hatch in accordance with _C Drawing No.

45-32023 shall be located in the small afterbody pressure bulk-

hesS. The hatch shall be dish-shaped and shall be an inward opening, plug

type hatch of reinforced tltaulum construction. The hatch shall be held iu

place by a retalnlug ring which, when latched in place, shall cause the hatch

to seal to the small pressure bu!khea_. The retalnimg ring shall consist of a

Initial ring so that as the latch handle is actuated to the closed position,

tension shall be applied to the rlug, forcing the ring ends together to form

a tight sea!. As the latching handle linkage is released to the open position,

the ring ends shall selxLvate, releaslng the tension. In order to facilitate

egress through the exit hatch, the right section of the instrument panel has

been designed for ramoval. The _erlscope housing may be used as a step during

egress. The" exit hatch shall remain operable after a normal laud impact.

3.5.5 ',,rZNDOWSAND COVERS - -

3.5.5.1 WINDOW - An observ_tlou window assembly shall be provided for

astronaut visual observation of the space euvlroument. This

assembly shall be located in the afterbody conical section forward of and above

the astronaut's he_i from stations Z124.81 to ZI_.80. The wlndow assembly

shall consist of an outer window assembly in accordance with MAC Drawing No.

45-35030 and an inner window assembly in accordance with MAC Drawing No.

45-35035. Window shape shall be tralmezoidal as dictated by the capsule conical

configuration with the base of the trapezoid toward the heat shield end as

indicated in Figurms 1 and 2 herein. The outer window assembly shall consist

of a single pane of O. 350 inch Vycor glass contoured to the capsule structural

shell curvature. The outer pane shall possess grade 3N ol_tlcal fidelity in

re!axmd areas and grade 2N optical fidelity in its two critical areas. Grade

3N gl_ss shall permit au optical deviation of 3 minutes of arc and grade 2N glass

shall l_ermit an optical deviation of 2 minutes of arm. Location of critical

armas shall be such as to be comp_tlb!e with reference sight lines on the inner

assembly. The outer _ane shall be mounted in a structural frsme, with

suitable sealing _skets on the inner au_ outer surfaces and spacers s.u!_orting

the edge inside the frame. The inner window assembly shall consist of three

(3) flat pane s of glass of the trapezoid configuration, each having an opt:ical

fidelity of grade _N. The two _(2) inner panes shall be 0.340 inch tempered glass

and the outermost _ane of the inner window assembly shall be 0.170 inch Vycor

glass. The outermost pane shall contain lateral reference sight lines on the

inner and outer surfaces as required by the window mounting angle and the fixe_

optical reference point. The set of lines near the base of the trapezoidal

pane shall provide an eye level sight reference for viewing the horizon ccm-

patib!e with the capsule retrogl-adm attitude of minus thirty-four (-34) degrees.

The second set of lines shall provide an eye level reference for viewing the

horizon compatible with the capsule orbital attitude of minus fourteen and

one-half (-14.5) degrees frcm horizontal, heat shield up. The inner w_udow

Im_nes shall be mounted in individual su!_porting r_s, independently sealed by

R-_

R-1
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gaskets on upper and lower su-_faces and held firm by spacers around the edge

inside the ring. The pane assemblies shall be supported by a structural fr_me
which sha!ibe attached aud sealed to the capsule inner structure. The inner

surface of the outer window pane and both surfaces of the Inner w-indow assem-

blypaues shall be coated_-Ith a single layer of magnesium fluoride (MgF2)

film for Impeding thermal radiatiom in the cabin. A light-polarized, _rans-

parent fi!ter, in accordance withMAg Drawing No. _5-8603h, shall be provided
and retained om the inner frame of the observ_tiomw!mdow for multiple image

suppressiom and improvement of observatiom characteristics.

3.5.5.2 COVER - A cover and filter assembly shall be provided for the
obse---_tiom window in accordance with MAC l)z_wi_ No. 45-86005.

This assembly shall be mounted on the inner window assembly as described im

Paragraph 3.5.5.1 and shall offer protection from solar radiation and boundary

layer effects during the re-entry mode. The cover assembly shall consist of a

right and left door of aluminum alloy, honeycomb core, construction configured

to the shape of the trapezoidal window assembly. Each door shall be hinged om

its outboard side and shall contain a latching mechanism and handle for actu-

ation. The doors shall be retained _u the outboard, open position by latches

located on each side of the capsule. The filter assembly shall consist of a

right and left p!exig!ass panel 0.080 inch thick configured to the shape of

the window assembly. Each plexig!ass panel shall be hinged on its outboard
side and shall contain a rubber sealing strip about the inboard and lower

edges. The filters shall be retained in the closed position by a spring-
loaded latch located above and forward of the astronaut's head. The astronaut

must pull the latch assembly in order to release the filters _o the open posi-

tion where they may be latched on each side of the capsule with the cover

assembly doors. The filter plaxiglass panels shall be red in color to afford

the astronaut a means of adapting from a night-day en,zlromment during the

orbital cycles. The filter panels shall be equal to or of optical quaAity

superior to P!ex TT im accordance _-lth Specification MIL-P-5425B, Finish A,

except for the light trsmsmissibiiity characteristics required for filtering

capabilities. An extended view mirror assembly shall be provided with the

cover assembly. The mirror assembly shall be located on the lower end of the

inmmr window assembly and shall mate with the filter assembly sealing strips_
The mirror shall be of aluminum alloy construction with a reflecting surface

which shall permit m _ immge shift apmroximating .09 inch a _enty-flve

(25) feet whom viewed at eighteen (18) inches. The mirror shall comtain a

ring type handle for the astronaut to .grasp when an extended view of the
horlzom is desired. The cover and filter: assembly shall be accessible to

the-astronaut in the fully restrained and pressurized condition. A window

pole assembly in accordance with MAC Drawing No. &5-81092 shall be provided
to assist the astronaut im actuation of the cover and filter assembly latches.

The window pole assembly shall be retained on the capsule inner structuAre by

a spring detent which shall be located to the astronaut's left. The handle of

the pole shall be attached to the capsule by a cord.

R-!



REVISED 5 August 1960 ST. LOUIS, MISSOURI REPORT 660_

REVISED _ _ ._r F: _ Z 7 .*T i.'_ _- MODEL ,,,Mercury Caosule

3.5.6 A_TENNA FAIRING - An antenn_ fairing, in accordance with MAC

Drawing No. 45-31003, shall be installed between the cylindrical

recovery compartment and the escape tower and shall extend from Sta. Z18_.57

to Z208.57. The antenna fairing shall house the pitch and roll horizon

scanners. An eight (8) inch window assembly consisting of a silicone base,

fiberglass insulation, _jcor glass, and teflon strips, shall be located around

the outer base of the antenna fairing and shall act as a dielectric for the

main biconical antenna. A destabilizer flap assembly, in accordance with MAC

Dralring No. 45-31026, shall be attached to the upper extremity and outer edge

of the antenna structural assembly opposite the roll horizon scanner. The

destabilizer flap shsll provide correct re-entry attitude during capsule abort

and re-entry phases. Prior to capsule-tower separation, the destabilizer

fl_p, which shall be spring loaded to the outboard position, shall be held

flat against the antenna fairing by means of a quick release pin attached to

the escape tower. The flap shall be released upon escape tower jettison.

The antenna fairing shall be automatically jettisoned from the capsule as the

capsule descends to 10,000 feet altitude. (See Paragraph 3.17.1.2).
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2._..2.3

2.4._.2

3.6 HEAT AND MiCEOMETEORITE SHIELD_G -

3.6.1 FOKEBODY HEAT PROTECTION - The capsule shall be protected by a

dish-shaped ablative type heat shield which shall form the for-

war_ surface (forebody) of the capsule. The heat shield, inaccordance with

MAC Drawing No. 45-32052, shall be designed to ablate heat and shall be con-

structed of fiberglass shingles laminated to form a smooth contour in its

final size of 74.4J_ inch diameter with an 80 inch spherical radius. The heat

shield shall also provide protection from loads imposed by launching acce!era-

tioms, retrograde rocket firing, parachute deployment and dynamic air loads.

Design consideration has been given to landing loads on the heat shield to

instu-m that the pressure vessel is not _unctured on water landings and that

internal equipment is not damaged upon land impact. These design considerations

were based on retention of the heat shield to the capsule, whereas the heat

shield shall be released from the capsule as a result of installation of a

landing _mrpact skirt assembly as described in Paragraph 3.17. The landing

impact skirt assembly shall reduce landing impact loads. The heat shield

shall be attached to the capsule conical structural assembly (afterbody) by

a titanium heat shield attach ring. The attach ring, riveted to the capsule

structure assembly, shall contain 48 elongated holes (to allow for thermal

_ion) to mate with bolt holes spaced about the rim of the heat shield.

The heat shield shall be Joined to the attach ring by 24 locking studs alter°

mated with 22 guide studs with 2 holes remaining unused beneath the heat

shield release mechanism actuators. Actuation of the heat shield release

mechanism shall initiate withdrawal of its 24 'VJ" shaped slides, releasing the

24 lock studs and the heat shield from the capsule structural assembly. The

impact skirt shall be attached to the heat shield by a retainer ring con-

taining holes to mate with 2-19 equally spaced helical coil inserts in the

inner edge of the heat shield on a radius Of 34.98 inches from the Z axis.

3.6.2 A_I_K_DDY HEAT PROTECTION - Afterbody heat protection shall con-

sist of a radiation shield on the outside surface with insulation

between this shield and the primary structure. The radiation shield shall be

composed of n_merous individual corrugated shingles attached by bolts through

oversize holes to allow thermal expansion while remainlng within Acceptable

flutter limits. Shingle material shall be Rene' 41 on the antenna fairing and

conical afterbody section and beryllium on the cylindrical recovery ccm_artment.

Thermal leakage to the inner structure shall be minimized by using insulation

between the outer and inner skin. This insulation shall also serve to attenuate

the external noise level.

3.6.3 MICROMETEORITE PROTECTION - Protection of the underlying

pressure of capsule against impacts from micrc_eteorites shall

be provided by the use of the corrugated shingles specified above.
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3-7 MISSILE ADAP!ER - MAC shall be responsible for matching the

Mercury capsule to an Atlas D missile, the Mercury booster vehicle

(HS-36). The capsule shall replace the missile nose cone in a manner which

requires a minimum of modification to the booster system. The booster adapter,

im accordance with MAC Dra_rLug No. 45-33002, for mating the Mercury capsule to

the booster vehicle shall be of conventional samimonocoque aluminum, steel, and

titaz_um construction. The adapter shall consist of a machined structural

frame utilizing a capsule match ring and a missile adapter ring, :¢ith titanium

sheet metal skin reinforced by lom&_Itudimal hat sections spaced about the inner

surface. The adapter shall have ventilation provisions for booster vehicle

LOX enviro_,ental relief sad pressure equalization during lauach. The adapter

shall be attached to the capsule by a cl_mp ring installation in accordance with

MAC Drawing No. 45-72010. The_ clamp ring imstal/a_tion shall consist of three

(3) segmented sections Joimed_by three (3) explosive tension bolts. ?.;o (2)

explosive bolts cam be initiated electrically from either end by a dual elec-

trical system. The third explosive bolt may be initiated electrically from

one end sad by a percussion initiator system which shall be used to supply a

gas generator source to the opposite end for initiating the bolt. Automatic

capsule adapter separation shall be initiated by placing the SQUIB ARM switch

on the main instrument panel in "the AEM position prior to launch. Upon sus-

tainer engine thrust decay to 0.20g as sensed by the capsule contained cutoff

sensor, the 0.20g contacts shall close, energizing the capsule adapter clamp

ring bolts relay, which shall initiate detonation of the explosive bolts.

Separation of the clamp ring bolts shall close the capsule adapter ring separa-

tion limit switches. This action shall initiate a firing signal to the posi-

grade rockets (see Paragraph 3.11.4). In event the automatic system does mot

function as indicated by the telelight sequence system (see Paragraph 3.8.9._),

an override control shall be provided. This override control shall consist of

a pull ring which must be actuated by the astronaut. Pulling the haadle shall

actuate a limit switch which shall energize a rmdttudant electrical system for

detonation of two (2) of the explosive bolts sad shall actuate am initiator

for firing of the third explosive bolt. Detonation of amy one explosive bolt

shall separate the clamp ring. Capsule adapter separation can be Initiated by

ground command (G-I om the sequential schematic, Figure 6, Page 67) through

abort circuitry.
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3.8 CREW STATION - The location and acCuatlon of all astronaut

operated controls, and the arrangement of instruments and warning

devices shall be in accordance with good human engineering practice. Restric-

tions imposed on the astronaut by the restraint system, pressure suit and

acceleration forces have been considered in crew station design.

3.8.1 ASTRONAUT SUPPORT COUCH - Each astronaut shall be provided with an

individually molded support Couch consisting of a contoured seat

assembly in accordsmce with MAC Drawing No. _5-_000 and leg restraint assembly
in accordance with MAC Drawing No. 45-82002. Seat and leg restra&nt assemblies

shall be shined from the contractor's plant to the launch site for installation.

The seat assembly shsJ._ sul_ort the astronaut's torso, arms to a point Just

below his elbows, and head, and the leg restraint assembly shall support his

thighs and calves. Left and right hand arm rests shall be provided with the

seat installation. Each seat shall be fabricated in accordance with _C Process

Specification P.S. 14043.

3.8.1.1 CONSTRUCTION - Seat construction primarily shall be of glass fiber

plastic lamlnate in accordance with MAC Naterial Specification

_-_01, alu_Lnum alloy honeycomb core in accordance with MAC _terial Speci-

fication _-701_ g!sss fabric laminate, aluminum alloy, plastics, fibergls_s

and lockfoam filler. Each seat assembly shall consist of an inner li_er and

outer shell assembly with the area between filled with lockfoam plastic. The

inner liner shall be of glass fiber plastic laminate and glass fabric laminate

molded to the astronaut's body as specified in the preceding paragraph. The

outer shell shall be constructed of laminate skin, honeycomb core sandwiches

forme_ to the curvature of the large pressure bulkhead on the back; to the

contour of the inner liner on the bottom and roughly to astronau_ 's helmet and

shoulders on the head assembly; and, to the vertical seat support beam assembl!eE

to the left and right of center. The sandwiches shall be Joined by formed

laminate skin, plastic compound filled angles, and aluminum alloy rub strips.

A @lass fiber plastic laminate restraint harness support fitting shall be

provided on each side of the seat assembly. The leg restraint assembly shall be

comstrumted of glass fiber plastic laminate, glass fabric laminate t fiberg_ss_

aluminum alloy and lockfoam p_astic filler. Each leg restraint assembly shall

consist of inner liners and outer shell support assemblies with the area

between fille_ with lockfoam plastic. The inner' liners shall be constructed

of g,l_ss fiber plastic laminate and glass fabric la_nate molded to the

astronaut'S body as specified in the preceding paragraph. The outer shell

support assemblies shall consist of formed aluminum alloy thigh supports and

formed flberg/_ss leg supports. The thigh portions of the restraint assembly

shsJ_l be hinged tO the seat and calf restraint assemblies, and the calf restraints

shall be hinged at the ankle ends. Hinging of these assemblies shall permit
installation through the entrance hatch.

_T_ !

R-$



s_
REVISED 5 Aagu_t 1960 ST. LOUIS, MISSOUiII Rf_:_l_ , 6603

&¢

REVmm _'TS_E_ rTr' _ T MOOre.Me_uzT" C_sule

2.5.2
2.5.2.7
2.5._.!

3.8.1.1 CONSTRUCTION- (Continued)

Loads from the astronaut shall be transmitted through the inner

liners which shall act as distribution panels to the honeycomb structure.

Crushable support assemblies constructed of aluminum alloy honeycomb glass

fiber laminate shall be installed bet-;eeu the large pressure bulkhead and the

seat assembly. The honeycomb core construction employed in the seat support

assemblies shall decrease the loading on the astronaut because of excessive

positive transverse accelerations and provide adequate protection against

pathological damage and loss of consciousness when subjected to peak positive

accelerations as dictated by the mission as defined in Paragraph 1.l.1 herein.

The seat design shall be such as to provide adequate support under conditions
of lateral acceleration.

3.8.2 ASTRONAUT EESTRA!NT SYSTEM - The astronaut shall be firmly

restrained im the support couch by a restraint harness assembly
iu accordance with MAC Drawing No. _5-82702. The restraint harness shall

provide satisfactoz7 support for coudltious of maximum acceleratlou and shall

consist of two (2) shoulder harness assemblies, a chest strap, a lap belt

assembly, an inverted crotch strap assembly, and a knee belt assembly. Webbing

shall be of dacron material im accordance with Specification MIL-W-25361. The

shoulder harnesses shall be of the conventional ty_e and shall be held in ten-

sion automatically by spring loaded reels. During ascent and desceut_ the

reels shall be locke_ in the fully restrained position to prevent astronaut

_ut out of the support couch. When unlocked, for the normal restrained

position, the reels shall provide a light restraining force to aid !_ositiouing

am_l to provide the astronaut with proprloceptlve cues during weightless flight.

Reel locks shall he disengaged by actuation of a control lever located to the

upper left of the seat assembly. The lap belt shall be of conventional type

with a center coupling. Eyelets on the shoulder harness straps and inverted

"V" crotch strap shall loop the lap belt coupling so that disconnecting the

lap belt coupling will release lap belt, shoulder harness, and crotch straps.

The lap belt shall have quick release end fittings on each eu_ for ease of

installation in the capsule. Leg restraint shall be provided by a knee belt

assembly consisting of dacron straps formed to knee cups with retainer straps

on each side attached to fittings on the seat assembly and to a fitting located

at a ceutra! point (Sta. XO.00) between the astronaut's legs. Toe restraint

shall be provided by insertion of the astronaut's flight boots into toe re-

straint supports in accordance with MAC Drawing No. M5'-32207, and constructed

of laminated plastic conforming to MAC Material Specification MMS-501. Arm and

hand restraint shall be provided by the astronaut's gripping the manual control

handle to his right and the abort handle to his left.
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3.8.3 ASTRONAUT APPAREL - The pressure suit and helmet worn by the

astronaut shall be furnished by NASA. The pressure suit shall

be a Goodrich-Mer_j type and shall include connections to m_te with capsules

for biomedical measurements, oxygen breathing and face piece seal lines and

ccmmuni cations.

3.8.4 FOOD AND WATER - The contractor shall make installation provisions

for a food container to be furnished by NASA. (See Appendix I-A. )

The container shall allow proper storage and dispensing during flight and shall

be located to the astronaut's right between the hand controller and right-hand

console. Food shall be of the low residue type and shall be furnished by NASA

for the mission as defined in Paragraph l.l.1. Two three (3) pound capacity

plastic water containers in accordance with MAC Drawing No. 45-81708 shall be

provided. Each container shall be securely mounted by four bolts and plate-

nuts on the vertical panel to the ri_ght of the astronaut's support couch in a

manner such that there shall be no interference from any structure. Each

shall be equipped with a retracting drinking tube, so that the astronaut shall

be able to easily transfer water from the container:to his mouth. The con-

tainer shall be designed so that capsule gases cannot mix with the water and

such that drinking can be accomplished under conditions of zero gravity. The

survival kit shall contain a desalting kit for water supply after a water

landing (See Paragraph 3.17.3).

3.8.5 WASTE HANDLING - Provisions shall be made for urine collection

within the pressure suit. A canvas bag assembly with a water-

proof inner bag assembly, in accordance with MAC Drawing No. 45-81230, shall

be provided and mounted on the hatch for use by the astronaut in event nausea

is experienced during any phase of the mission.

3.8.5.1 ENIFE INSTALLATION - A knife inst _allation shall be provided in

accordance with MAC Drawing No. 45-81102. The knife ins_al/_icn

shall be mounted on the hatch assembly to the upper right of the astronaut.

The knife shall be restrained in its bracket assembly by a retention strap " ,,

and to the batch by a spring. The knife shall be attached to its bracket

assembly by a cord assembly which shall prevent the knife from floating while

in a zero g condition if it becomes detached from the retention strap and

spring. The knife shall be _ku-aished by NASA (See Appendix I-A).

3.8.5.2 FLASHLIGH_ INSTALLATION - A flashlight instal!aCion shall be

provided in accordance with MAC Drawing No. 45-81098. The

flashlight shall be mounted on the capsule inner structure forward and to the

left of the astronaut. The flashlight shall be retained in a bracket assembly

and spring clip type stop. A cord assembly shall be attached to the flash-

light and its supporting bracket assembly. This shall prevent the flashlight

from floating while in a zero g condition. The flashlight shall be furnished

by NASA (See Appendix I-A).

R-2

R-2

R-2
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3.8.6 NOISE AND ViRRATION - The anticipated uoise level which shall

reach the astronaut is estimated to be below 135 decibels durlug

maximum "g" couditions. Noise levels shall be atteuuated by the cabiu im-

sulatiom aud by the astrouaut's apparel. The uoise atteuuatiou provided shall

be great enough to _ermit two-way communicatiou by pro_er selectiou of micro-

;hones an_ ear!_ones. Vibratious imposed shall be lesseued by absorptiou

through the sulm2ort couch. Sound level and vibration measurements shal! be

made by the systems described in paragraph 3-15-5 hereiu.

3.8.7 AE_O-MEDICAL SENSING EQUIPMENT - Aero-_edical seusiug equipmeut

shall consist of the following. Instrumeutatiou shall be as

sl_cified im ParagraPh 3.8.9 au_ as depicted in Figure 8, page 82.

3.8.7.1 ELECTROCARDIOGRAM - indicatious of EE_ shall be provided by

three normal leads. These shall provide two outputs for tele-

metering on each telemeter system. Oue output shall be derived from a left

shoulder au_ a right shoulder lead; and the other from a right shoulder and

a left thigh lead.

3.8.7.2 RESPIRATORY _ - Respiratory measurement shall be _ade by

meatus of a haruess coutalulug a transducer for determining the

Astromzut's chest ex_ansiou.

3.8.7.3 BODY T_mERA_ - A rectal temperature pick-up shall be _rovlded

for recording the Astronaut's body temperature.
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2.3.3.1

e.3.3.a
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2.3.3.2.2
2.3.3.2.4

3.8.8 CONSOLES AND CONTROLS -

3.8.8.1 CONSOLES -

3.8.8.1.1 RIGBZ-HAND CONSOLE - The right-hand console in accordance with

MAC Drawing No. 45-810_ shall contain controls for cabin

temperature, suit temperature and oxygen supply. These controls shall be
accessible to the astronaut while in the fully pressurized condition. The

rlght-hand console shall be finished in light blue space capsule coating

XA-266 compatible with the life support color code as applied to the main

instrument panel.

3.8.8.1.2 LEFT-E_ND CONSOLE- The left-hand console in accordance with

MAC Drawing No. 45-81100 shall ccnsist of two panels; the inner

panel adjoining the instrument panel which shall contain the abort light,

launch control switch, and sequence system with manual override controls

(see Paragral_ 3.8.9._); and, the outer panel which shall contain the squib

arm switch, auto retro Jettison arm switch, ASCS mode select switches, ASCS

manual controls, retro heat and delay switches, pressurization controls,

rescue mids switch, telemetry switch and cabin lights Switch. The left-hand

console inner panel shall be finished in light brown space capsule coating

XA-263 an_the outer p_nel shall be finished in dark brown space capsule coating

XA-264, except for the pressurization controls area which shall be finished in

light brown XA-263 with the handles finished in red space capsule coating
XA-21_.

3.8.8.2 CONTROLS - In addition to the console controls specified in the

preceding paragraphs, the astromaut shall be provided with an

abort handle to his left and with a manual control system hand controller to

his right.

3.8.8.2.1 HAND CONTROLLER - The manual system hand controller, in

accordance wlthMAC DrawlngNo. M5-61010, shall provide the

astronaut a means of manually controlling the capsule attitude In thrme (3)

axes. The han_ controller shall be operable to the astronaut while in the

restrained condition through wrist articulation and pa_pivot motion only,

but shall bes%ructural!y designed for full astronaut effort. The hand con-

trol!er shall be stick grip type control which can be positively latched in the

netrtral position during launch 9Peration, providing a firm hand hold for the

astronaut. Latching and releas_ of th_ hand controller shall be through

actuation of a pin and trigger assembly located at the forward base of the

grip. Dropping the hand below normal position and squeezing the trigger with

the little finger shall trip the trigger mechanism, releasing the pin assembly

through a hole in the handle assembly and locking the handle. To unlock the

controller, the astronaut must pull the pin in an upwardmotion until the trigge_

re-engages an annular detent in the pin. The manual control system hand con-

troller shall be designed to minimize longitudinal acceleration control forces,



P.Evts_ 5 Aunt 196o

S-_EVISE D

•MC,
ST. I,QUIS, MISSOURI

PAGE 3 `0-

REF_mT 6go_

MODe. Mermtt._r CaT_st_e

3,8.8.2.l Co monn m - (contin. ued)

and shall'be spring loaded to provide a "feel" system. By switchingthe ASCS

mmde select switch (P-19)on the sequential schematic, Figure 6 Page 7 ) to

the "fly-by-wlre" position, the astronaut may selectively energize the-:sole-

noid valves of the automatic reaction control subsystem through limit switches

actua_=d by the hand controller. This shall provide the "fly-by-wire" mode

through utilization of automatic control system fuel while bypassing the

system' s inherent electronics (see Paragraph 3-lO. 1.l). Controller motions

of appraximately 25 per cent and 75 per cent of travel shall activate the

small and large thrust reaction control solenoid valves respectively. The
hand controller shall be connected to the modulated manual control valves

in the reaction control system by conventional linkage, which shall be

covered with fabric boots to provide protection from fouling by floating
debris.

Total travel of the hand controller shall be + 13 degrees from

neutral in roll and pitch axes and + lO degrees in the yaw axis. Actuation

in an up and down direction about a--pivot at the wrist, shall provide an

Ul_m_i and _ movement about the capsule pitch axis. Rotary displace-

ment in a clockwise or counter-clockwise direction in a transverse plane with

respect to the pivot point below the astronaut's wrist shall provide a simi!s_

movement about the capsule roll axis. Actuation of the stick .grip by palm

pivot motion in a right or left direction shall provide a similar movement

about the yaw axis.

3.8.8.2.2 ABORT HANDLE - The abort handle, in accordance with MAC

Drawing No. 45-6!00_, shall provide the astronaut with a

means of manua//_ initiating the escape sequence. The abort handle shall be

located on the astronaut's left and shall be operable to the astronaut while

in the restrained condition. The handle shall be a stlck ty_e, flanged at the

upper extremity to prevent the astronaut's hand frcm inadvertently slipping

off. A recessed unlock button, which must be depressed to release the handle

for actuation_ shall be located on the top. A "mike" button, accessible for

thumb operation_ shall be provided on the upper end of the handle adjacent to

the handle release button. The handle when rotated twenty-seven (27) degrees

in a counterclockwise direction about its pivot point, shsS_l inltinte the

escape sequence.

3.8.9 INH_ION AND D!SPIAY3 - A main instrument panel assembly

in accordance with MAC. Drawing No. _5-81100 shall be provided
for astronaut indication of emergency, environment, vehicle and operational

mee_nts. The instrument panel shall be supported from capsule structure

on the upper left and by the periscope housing (see Paragraph 3.16.1).

instrument panel shall _xtend around both sides and the top edge of the per!-

scope such that the scope display shsll appear in the lower center of the

instrument display. This insta_tion shall provide an optical reference
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3.8.9 INSTHDMENTAT!ON _D DISPLAYS - (Continued)

point which falls at the intersection of Stations FZ135.59 and TY5.780. All
instruments shall have white indices on black background. The instrument

!rune! shall be coded to indicate specific functional areas by color. These
shall be as follows:

FUNCTION SPACE CAPSULE COATING

Life Support
Electrical

Radio

Warming

Flight
Altitude and Descent
Fuel Indication

Light Blue XA-266

Light Green XA-267
Dark Green XA-269
Medium Green XA-268

Light Grey XA-265
Tan XA-262

Dark Brown XA-264

Basic instrumentation, depicting transmitting and/or recording

methods for obtaining measurements defined below are as illustrate¢l in .-
Figure 8, Page 82 . Instrumentation s_ecified below shall be providm_ by the _

contractor, except for cosmic ray recorders which shall be furnished by NASA.

Astronaut 's

(a) Aero-Medical Indication

Recording Method

(see Fi___ 8)

Electrocardiogram

Respiratory Rate
Body Temperature

Astronaut Motion and A_earamce -
Voice Recording X

X
X
X

X

X

(b) Capsule Environment

02 Partial Pressure X
C02 Partial Pressure X

02 Supply Pressure X

02 Emergency Supply Pressure X
Cabin Pressure X

Cabin Air Temperature X
Instrument Panel Recording
Noise Level _

Emergency Oxygen Usage X
02 and Coolant Quantity X
Pressure Suit Iulet Air

Temperature

X
X

X

X
X

X
X
X

X

X

X

_'al _ (I0 M_R E41/

• . ._e
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3.8.9 INST_ATION AND DISPLAYS - (Continued)

Astronaut 's

Indication

Vibration

Humidity

Suit Temperature and Pressure

o

X

X

(c) Vehicle Measurements
Acceleration (See Paragraph

3.8.9.3)
Time Refer_mce (See Psra-

graph 3.8.9.Z)
Static Pressurm

Structural Temperatures
Astronaut Control Motions

(Pitch, Roll and Yaw)
Stabilization Control Motions

(Pitch, Roll and Yaw)
Visual Attitude Reference

(see_ph 3.Z6.Z)
Attitude sad Angular Bate

(seeP_gr_ph 3.8.9.2)
Altitude (Altlmeter)

De_ Reckoning Earth Path
(See Pmax_ph 3.8.9.6)

Bate of.Descent

Velocity rncrease-Posigrade Rockets
(see_raph 3.ll._)

Velocity Decrement - Retrograde

Rockets (See Paragraph 3.11.3)

(d) O_eratlenal M_murements

Long. Only

X
m

m

m

X

X

X

X

X

A.C. Voltage
D.C. Voltage

Sequence of Events (See Par_-
graph 3.8.9._)

System_ctlon (See P_-a-
graphS.8.9._)

Reaction Gas Quantity
D.C. Current

X
X

X

X

X
X

(e) Scientific Observations

Cosmic Pa_!ation

Recording Method

(See Fi_Lre 8)

X

X
X

X

X
X

X

X

X

X

X

X

X
X

X

X

X

X

X

X
X
X

X R-_



_TASA S-6

DATE

REVISED

12 March 1959

5 Au mt.196o

REVISED

ST. LOUIS, MISSOURI

""

PAGE

REPORT 660_

MODEL Mercury Ca!_su!e

3.8.9 INSTRUMENTAT!0NAND DISPLAYS - (Continued)

Astronaut's

Indication
Recording Method

(see 8)

(f) Emergency Alarms

Cabin Pressure X X

02 Quantity X X

02 Emergency X X

02 Pressure X X

C02 Pressure X X

Excess Suit H20 X X
Fuel Quantity X X

Retro Warning X X
Retro Reset X X

3.8.9.1 SATELLITE CLO_K - A satellite clock in accordance with )_C

Drawing No. 45-817!0 shall be provided. This clock, a spr__ng-

driven chronometer,, shall indicate time of day, elapsed time from launch,

retrograde event time, retrograde time-to-go, and artibrary elapsed time (stop

watch). A time zero reference shall be established in the clock at lift-off

(eight (8) inches off the pad). The retrograde timing mechanism shall provide

a retrograde fire signal at retrograde time-to-go zero. Signals of elapsed

time from start of boost and retrograde time shall be transmitted to telemetry

as indicated In Figure 8, page 82 . The retrograde set indicator which may

be reset manually or by ground signals shall provide ground monitored automatic

retrograde firing. The "time-to-go" dial light shall be internally lighted

yellow for a period of 5 minutes prior to the event time.

3.8.9.2 ANGULAR RATEANDAT_!TUDE INDICATOR - A combined angular rate

and attitude indicating system shall be provided in accordance

with MAC DrawingNo. 45-81721. This indicator shall indicate pitch, roll aud

y_w angles and angular rates. Pitch angles s_ be indicated in the rang_of

-130 degrees to +190 degrees. Yaw angles shall be indicated in the range of

-70 degrees to +250 degrees. Roll angles shall be indicated in the range of

-130 degrees to +190 degrees. The pitch needles shall be color coded pink,

the yaw needles shall be color coded yellow, and the roll needles sha!ibe

color coded blue. Colors shall be in accordance with FED-STD'595. The

attitude portion of the indicator shall be driven by synchro signals obtained

from the automatic stabilization and control system (See Paragraph 3.10.1).

Angular rates shall be indicatedwithin a total range of e6 degrees per second.

The retrograde index point on the indidator shall be _cmpatible with the zero

pitch rate at -34 degrees on the pitch indicator dial. This indicator shall

provide the astronaut with necessary indications so that he may damp out

dynamic oscillations in event of malfunction of the automatic stabilization and

control system.
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2.6.2.3 3.8.9.3 ACC_ERATION LNDICATION - An accelerometer in accordance with

MAC Dra_ing No. 45-8170"2 shall be provided for the longitudinal

axis only. The modified standard accelerometer, in accordance with Specifica-

tion M!L-A-25719, shall include positive and negative "g" memory pointers.

3.8.9.4 SEQUENCE SYSTW}4 AND OVERRIDE CONTROLS - The sequence system

shall consist of engraved nameplates and te!eiight sequence lights

with adjacent manually operated override controls. This system shall indicate

functional sequence of events by ill_mlnation of a green light for normal

sequential operation or, after a time delay, by a red light indicating a

malfunction and need for subsequent override action. After corrective action

has been taken, the telelight shall Illuminate green as in normal sequential

operation. In order of chronology, the following shall appear on the left-

hand console:

NOMENCIATURE OVERRIDE CONTROL SWITCH NO. FRES_TfATION

Launch Control Toggle Switch P-1

Jett Tower Pull Ring P-3

Sep. Capsule Pull Ring P-4

Retro Seq. Push Button P-6

Retro Art. Toggle Switch P-8

Fire Retro Push Button P-7
Jett Retro Push Button P-!0

Retract Scope Toggle Switch P-20

•05g Push Button P-11

Drogue Push Button P-12

Snorkel Pull Ring - - -

Main Pull Ring P-13

Eeserve Pull Ring P-14

Landing Bag Toggle Switch P-25

Rescue Toggle Switch P-!5

Engraved Nameplate

Telelight

Telelight

Telelight

Telelight

Telelight

Telelight

Telelight

Telelight

Engraved Nameplate

Engraved Nameplate

Telelight

Engraved Nameplate

Telelight

Telelight

Switch numbers represent manual override controls and correspond

to those indicated in the sequential schematic, Figure 6, Page 67.

The remaining pull ring override controls shall provide override

functions by dual independent electrical systems or by pyrotechnic initiators.

The guarded push button controls shall provide override control by a dual

electrical system for each function designated. The toggle switches shall

function in a left-right direction and their nomenclature shall be as follows

(in order of sequence and left-right readings):

Launch Control "Ready-off"

R-1

i

R-2

R-1
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3.8.9.4 SEQU-_CE SYST_}I AND 0V_E COI_ROLS - (Continued)

Retro Att.

Retract Scope

Lauding Bag

Rescue

"Auto-Bypass"
"Auto-Man."

"Auto-Mau."

"A_to-Ma_."

The telelight assemblies in accordance with MAC Dra_r!ng No. _5-79720, shall be

rectangular in shape and shall consist of red and green light assemblies,

nomenclature caps and retention clips. Legends shall be direct reading,

engraved in black on frosted _s plate nomenclature caps and shall be read-

able when the lights are de-energized. Colors shall be in accordance with

FED-STD-3. Brightness of the lights shall be as required by M!L-STD-4!I for
24 volts application.

The engraved nameplates shall be constructed of aluminum material

and shall simulate the telelight assemblies in form and size. Nomenclature

on the nameplates shall be white on a black background.

3.8.9.4.1 WARNING LIGHTS - Warning lights shall be provided on a varmimg

light panel located on the right-hand side of the instrument panel,

except for the "Abort" light which shall be located on the left-hand console

above the sequence _ystem. The "Abort" light shall be a round presentation,

1.5 inches in diameter, and shall indicate red when energized by abort command

circuitry. The legend on the "Abort" light shall appear dull white on a dark

background when the light is de-energized. Warning telelight assemblies

shall be rectangular in shape and shall consist of amber light assemblies,
nomenclature caps and retention clips. These shall be identical to the tele-

light assemblies as specified in Paragraph 3.8.9.4 except for legends and color

of lights. The following warning lights shall appear:

Cabin Pressure

02 Quantity

02 Emergency
02 Pressure

CO2 Pressure
Excess Suit H_O

Excess Cabin _0
Fuel Quantity

Retro Warn

Retro Reset

Standby D.C. Auto*

Standby A.C. Auto*
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3.8.9.4.1 WARNING LIGHTS - (Continued)

As a warninglight circuit becomes energized, a tone generator

becomes energized resulting in a steady tone audible to the astronaut through

his headrest. This tone shall remain audible until the astronaut ta_es action

to move the corresponding toggle switch in an inboard direction to the "OFF"

position. The switches normally shall be set in the "TONE" position in order

to permit the tone generator to be automaticslly audible. After a tone has

been discontinued, the astronaut shall be required to pl_ce the switch in the

"TONE" position for reset in event another_muming occurs In that particular
circuit.

*These have no corresponding audio "TONE" signals.

.8.9.5 Deleted
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3.8.9.6 DEAD RECKONING EARTH PATH INDICATION - A dead reckoning earth

p_th indicator in accordance _Ith MAC Dra_img No. 45-8!__2 shall
be provided in the instrument panel as indicated in Figure 4, Page 2o. This

indicator shall be a spring-drlven unit requiring no electrical po_er and

shall displ_y the earth path by use of a Eimballed globe apprcxi=ately 3.85

inches in diameter. The globe (earth) shall rotate in a mauner such _bAt the

location of the capsule relative to ground position appears beneath an index

point in the center of the display. Touchdown point shall be Incllcate4 by an

arrow _hich shall _olnt to a red. index point located on the lower portion of

the indicator. Control knobs shall be provided for alignment of the earth

path to the view indicated on the periscope. Control knobs shall be provided

for "orbit E.W."j "polar E.W." 3 "orbit time" 2 "wind" 2 and "Inc!Inatlon degrees".

The "Inel/z_tion degrees" knob shall include ra_tlally arranged numbers and

shall be located adjacent to the earth position index. Latitude and longitude

lines shall be spaced in 15 degree increments as required for map ccmpati-

billty (see Paragraph 3.16.2.1). Indicator glass shall be of a monreflective

tr_e.

3.8.9.7 SW_CEES AND HANDLES - The fol!o_ s_Itches and handles _rAth

_helr respectlve nc_enc!atures an_ functions shall be located

on the instrument panel, left-hand console and rlght-han_ console, as indicated.

This _bulation shall be exclusive of sequence system override controls and

light "TONE-GFF" s_rltches as s_ecified in Paragz___hs 3.8.9._ aud

3.8.9,4.1.

NOMENC_

Type Actuation Punct ion Location

Toggle S_Itch

Toggle Svitch

Tog@le Switch

Toggle Svltch

Toggle S_r!tch

"T" ]_12e_

Arm-Off

Arm-Off

Norm-F1y-By-Wlre

Aux.-Damp

Auto-Rate Ccm_.

Gyro Norm. Gyro

Cage - Free

Pull to Dum_ -
(Push to Close)

SquAb

Auto Retro Jett (P-9)

_cs M_ S_ect (P-lg)

ASCS 1%::_l.eSelect (P-26)

ASCS Mode Select

Decompress Left -Hand

Console

** These shall be positively retained in the ncz'mal position by _rlre retention

clips.

R-!

R-2

MA{ 2,11 _ (IOMAR_)
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r

"T" Handle

"T" Handle

"T" Hsmdle

Toggle Switch*

Toggle Switch*

Toggle Switch*

Toggle Switch*

Toggle Switch

Toggle Switch

Push Button

Tog_le Switch

SW_C_ESAm)mUmLES - (conti_ed)

NOMENClATUI_

Actuation

Pull to Repress -

(_h to _set)

Direct -

Push Rate C_.

Pul! Off -
Push On

Pull Off -
Push On

Pull Off -

Pitch On

Gzud. Pwr. -

Cap Pwr-Off

Norm-lnst.

_rth-Off -

L. K. Only

On-OfT

Li6ht Test

Auto-Man On

Press

ASCSon_-
Auto-Fans Only

Function

P_pres Su.Tize

Mamml Fuel Contr_l

ASCS Roll

ASCS Yaw

ASCS Pitch

Retro Heat

KI-Pwr Telemetry

(_ _n_)

Light Test

Rate Indicator

z,_ (z,-24)

stam_y :r..m_ez. (P-18)

Location

Left-Hand

Console

* All toggle switches except these shall be channel &_d.

** These shall be _ositively retained in the normal position by wire retention
clips.

H_2

.,.:-_ =, ,,o...,., C_:Tyi_ __:TT_--.LL
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3-8.9.7 SWITCHES A_ HANDLES - (Comtlnued)

,, ,

NOMEN_
I

Toggle Sxritch

Toggle Switch

Toggle Switch

Toggle Switch

Toggle Switch

Toggle Switch

Toggle Switch

Toggle Switch

Toggle Switch

Toggle Switch

Toggle Switch

Toggle Switch

Toggle Switch

Emob

Actuation

Emerg-Norm

Bypass-Norm -
P_r. Off

ASCS-Fans

No. 2 - Norm -

No. !

0ff-Norm

Mau-Auto

Stamdby-Norm

ASCS Off-Norm

Dim-Bright

R/T-Norm

Lo P_r-Hi Pwr

HF-UKF-Off

Grmd Cored -

Comt.

Emerg. -Norm

Cooler (Rotate

Coumterc!ock_ise)

Cooler (Rotate I

Coumterc!ockwise)

L

Fuuction

Audio Bus

Ammeter

A.C. Volts

Suit Fau

b

Cabin Fan

Stamdby Battery

Isolated Battery

Electric Power

Warmimg Lights

DF

Tramsmit

Beacon

Emergency 02

Suit Temperature

Cabin Temperature

Location

M_!n

Instr_nt

Pamel

Right Eared

Console
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3.8.9.8 SWI_CH FUSES - Switch fuses shall be provided for manual rinser of

InterfuSed circuits; but actu_tion by the astronaut shs_ be

based upon his knowledge of the capsule systems and their f_uctioms. No

s;ecial visual systems for indication Of an interrulmte_ circuit shall _oe pro-
vided. Switch fuses shall be located on the main instrument panel and on a

switch fuse panel located to the astronaut's left adjacent to the outer Imael

of the left-hand console.

The following _tch fuses shall be located on the extreme right

of the main instrumen_ panel:

Suit Fan

Retro Jett

Programmer

Envlr. Cont'l

RetroMan

Spare.

The roll.ring svlzch fuses shall be located on the switch fuse

panel as follows :

Low Watt Telemetry Trans.

ASCS .05g

Emergency

Emergency

Emergency

Emergency

Emergency

Emergency

.OSg

Posigrade Rocket

Tower Escape Rocket

Tower Sep. Cont.

Tower Jett Rocket

Tower Sep. Bolts

Reserve De!:loy - SySo B

Emergency M_In - Sep. B

Emergency Drogue De, icy

Emergency Retro-Rocket Assy. Jett.

Emergency RR Man° Control
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2.6.3.5.l

3.8.9.8 SWITCH FUSES - (Co=tlnued)

Emergency No. ! RE Fire

Emergency No. 2 ER Fire

_ergency No. 3 RR Fire

Reserve Deploy - System A

Emergency Main - System A

Periscope Control

Antenna Switch

3.8.10 LIGHTING - Lighting for the cabin instruments and cameras shall

be a dual A.C. system utilizing floodlights located in the

_ressurized ar_s to the right and left of the astronaut. The lights, in

accordance with MAC Drawing No. 45-79738, shall consist of two white, six

inch flourmscent tubes, each providing 4 _atts ill_-,_n_tion. Variation in

light intensity shall be provided by use of dimmer slides mountel on eamh_-"'

light assembly. The slides shall he designed to the curvature of the lights

and shall contain tabs to permit actuation by the astronaut. The slides shall

be maintained in any position by friction and shall be operable through any

select_ light intensity from bright to full dark. For night-day adaptibility 3

each light assembly shall have a red filter slide mounted in the inner track

of the slide assemblies. The filter slides shall contain tabs to permit

actuation by the astronaut and shall be operable either with or independent

of the dimmer slides. The filter shall be positioned either in the full on

or full off position and shall z'_=ain positioned by friction.
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3.9 CAPSULE _0_ COBOL

3.9.1 ENVIRONMENTAL CONTROL SYSTEM - Capsule environmental control

shall be provided by the environmental control system in accord-

ance with MAC Drawing No. 45-83700. The environmental control system shall

provide the following:

a. Environmental control, internal circuit

b. Environmental control, cabin and equipment

c. Delete_

d. Cabin pressure relief

e. Valve, post land/rag outflow

f. Deleted

g. Ccollmg, pro-launch

3.9.1.1 DESCRIPTION - The environmental control system shall consist of

a gaseous oxygen supply that shall furnish breathing, ventilation,

and pressurization gas for the cabin and internal circuit. The environmental

control system shall be designed to automatically control the environmental

conditions within the cabin and pressure suit (internal circuit) during all

phases of the mission as described in Paragraph i.!.! herein. Separate

evaporative heat exchangers shall cool the suit circuit and cabin. Oxygen

flowing from the internal circuit compressor shall pass through the C02 and

odor absorber, where the C02 shall be removed from the internal circuit gas
flow. The absorber shall be divided into individual sections that shall con-

rain a supply of activated charcoal and lithium hydroxide (LIOH). _he acti-

vated charcoal shall remove odor and the Li0H shall remove the C02 from the

gas flow. Filters shall be incorporated in the absorber to filter any char- •

coal or Li0H dust from the gas flow. A C0a sensor shall transmit the amo_mt

of C02 in the suit circuit to the C02 indicator provided on the main instru-

ment panel. Moisture condensed in the s_It circuit heat exchanger shall be

absorbed and reded by a vinyl sponge. At timed intervals, the sponge

automatically shall be compressed to force the condensate from the sponge to

a condensate tank for storage. The sponge shall be coop.tossed by a piston

actuated by 02 pressure. During the re-entry trajectory: at 20,000 feet,
ambient air shall be directed into the cabin for cooling and ventilation.

The equipment shall be as simple and passive in operation as practicable

and shall provide the following:

.... |
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3.9.1.1 DESCRIPTION- (Coutinued)

a. Metabolic oxygeu, pr__ssurizatio= and ventilation in the

_ressure suit au_ cabin for twenty-eight (28) hours.

b. Pressurm suit ventilation for twelve (12) hours of the

_ost lauding phase.

c. A selectable cabin temperature between 50 degre_es F. sad

80 _egrmes F. durlmg orbit.

d. Comfortable humidity-temperature combimatious within the
Imressure suit du__ng all phases of __ight.

e. Carbou dioxide s moisturm, odor .sad solid partic!es rmm0va!.

f. Suit aud cabin pressure re_gulati6u dur_ug _ll phases of

 ight.

g. A decompressiom feature for 'fire extinguishing.

h. Satisfactory operatiom in a weightless or high, "g" environ-

ment.

i. Am emergency oxTgen supply.

3.9.1.e OPERATIONAL SEQUENUE

3.9.1.2.1 PHE-LAL_NCH -:During the capsule pre-laumch operation, the suit

circuit (with face piece closed) shall be purged by am extergml

02: su!_ly. During equilmmeut checkouts coolimg shall be provide_

from am exterual soIArce _ha'oL_Sh the "ope_i eu_rauce hatch. After hatch closure,

Freon !14 refrigersmt shall be imtrcduced into the cabin sad internal circuit

heat exchaugers through the capsule umbilical to provide cooling for the

astrouaut sz_ cabin. A leakage che--k of the hatch seal shall be ms_le by

Ir:essurizimg the cabim to 19.7 psia v__a am external source through the _res-

surizatiom valve located iu the hatch. Brm_athlmg gas from the imterual 02

supply shall be used by the astrouaut during the coumtdmwm period.

3.9.1.2.2 - During the launchimg phase, the cabin pressure shall

equal"'_atmosl_heric prm_ssure- to au altitude of al_roximately 27,000

feet sad shall be mzimtaiued at a_proximate!y 5 psia thereafter.
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3.9.1.2.3 O_ITAL - The internal cabin temperatures d.,..u.,'Img the orbital

phase shall be dependent om the following:

t/

a. Dialect solar radiation absorDed at the outer surface of

_.he vehicle.

b. Solar ra_iaticu re1_ected from the earth to the vehicle.

c. Direct radiation emitted from the earth to the vehicle.

d. Radiation emitted from the vehicle to the earth an_ s_ace.

e. Interns& heat geueratlou from astronaut and equipment.

f. .Mass of the st-ucture_ Insulation, equipment and furulshlngs.

Cabin tam, erasure can be regulated by a_ustment of the cabin

temperature valve. Cabin air shall be circulated by the cabin equipment blower,

which shall force the cabin gas through the equil_memt heat exchanger au_ aroun_

the electroulc equilmment. The gas shall discharge from the electronic equip-
ment and circulate wlthln the cabin. Pressurlzatlom of the cabin shall be

achieved by 02 flo_- t_ough the dual cabin pressure control valve. Pressure

relief shall be afforded by ÷_he cabin pressure relief and emergency decom-

_resslon valve.

02 shall be admitzed from the normal 02 bottle through pressure

r_lucimg v_Ives which shall drop _he pressure from 7500 psig to i00 psig. The

suit pressure re_alazor shall supply 02 necessary to maintain al_roximately a

5 psia level during the orbital period. D,_iug ascent and descent, the suit

pre_ssure _gulator shall also equalize suit internal and axterual pressure. A

separate emergency bottle im parallel with the normal bot_le shall admit 02 to

the system through an 02 pressure, reducer which shall dr_p the pressure from

7500 psig to 80 psig. The cabin and internal suit circuits shall constitute

redundant breathing and pressure sources, permitting the face piece to be

o_eu or closed as desk_red by the astronaut.

The intezmal suit circuit blower shall force gas through the

pressure suit, solids _rap, CO 2 and odor absorber, heat exchanger and water
absorber. Pressure within the suit shall be maintained at 5 psia. The

temperature and average humidity in the suit through the orbit phase shall

be selected in the range shown below:
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In the event of failure of the main suit compressor3 a back-up

compressor shall be actuated autom_tically by" the blower pressure differential

sensor. Shoul_ both fans fail_ the astronaut may breathe cabin atmosphere or

utilize the emergency oxygen system. In event of a meteoric collision causing

depressurlzation of the cabin_ the astro_ut shall be able to continue by

using the sL_ternal suit circuit for the full mission time at the norm_l oxygen

usa_ate Or the emergency flow rate a_ al_groxlmately 0.05 !bs./mln. In event

of _e or build-up of toxic contaminantsj the cabin may be decompressed.

3-9.1.2.4 RE-E_I_Y - During re-entry, the environmental control system

shall function as in the orbital sequence. Prior to re-ent_-y
inltL_tlon, c_bin and cabin contents shall be cooled to as low a _lue as

possible. Suit and cabin pressures shall remain at approximately 5 psia until

an altitude of 27s000 feet is reached. At 20sO00 feet, external air shall be

automatically circul_ted through the internal circuit, in an emergency, a

re-entry following a double failure of the recircul_tion system_ with or with-

out cabin depressurlz_tion_ shall be accomplished using the emergency oxygen

R-Z
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2.5.1.2.5

2.5.1.1.5
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3.9.1.2.4 RE-ENTRY - (Continued)

rate to provide breathing, ventilation and pressurization of the internal suit.

A reflective coating on the outer surface of the pressurm suit will reduce

rad/ant heat input. __

3.9.1.2.5 POST LANDING I_ - Operational provisions shall be incorporated

in the intezmsl circuit for a 12 hour post orbital period. Ambi-

ent air shall be drawn into the internal circuit through a snorkel fitting,

circulated and exhausted overboard through a snorkel outlet.

3.9.1.3 0PERATIONALMODES -The environmen_a! control system shall operate

autcmaticaliy or manua!!y in the followlngmo_es:

_e CABIN MEDE - In thismode of operation the astronaut may

have his suit face plate open to the cabin environment.

The cabin temperature shall be selected by the astronaut,

by actuation of the knob located on the right-hand console

(see Paragraph 3.8.9.7)-

b. SUIT MODE - In thismcde the astronaut wil!have his suit

face plate closed and the cabin atmosphere will be excluded.

The C02_ content of the suit gas supply shal!bemaintained

below8mmHg. Comfortable combinations of teml0erature and

humi_..ity shall be selectable. Dual blowers shall be provided

in the suit circuit, and the s_ndby blower shall be auto-

maticalI7 switched in if the pr__maryblower fails. The

astronaut also shall be able to switch in the stmndby blower.

(See Pa._m_r_Imh 3.8.9.7.) If the suit circuit fails, the

emergency_de can be "used. If -_he cabin system is operating

norma!lywhen the suit circuit fails, the astronaut may open

+_he face plate instead of actuating the emergency mode.

c. _RGENCYMODE - In this mode of ope-_ationan automatic

and/ormamuai _mergency oxygen rate capability shallbe

provided. The emergency _xygenratemay be usedduring

!os_ of c_bin pressurization or during failure of the

closed envircmmen_sl control system. This oxygen shall

be available for use in the suit mode (b) described above.

This system shall be used through the suit by a d/rect

open cxygen system in whichaxpirmdarygen is wasted by

being dumped into the cabin and then overboard. Provision

shall bemade to permit the use of rem_iningnormal cabin

oxygen supply for this mode; however, special provision

shall be made to prevent loss of oxygen to the cabin

system if %he cabin system fails.

_U_C "_'t CM (10 _tq SII)
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3.9.1.4 ENVIRONMENTAL CONTROL SYSTEM WARNING INDICATION - Amber warning

lights (with accompanying audio tones') shall be provided on the

warning light portion of the main instrument panel (see Paragraph 3.8.9._.i)

for Indication of the following:

Cabin Pressure (Loss of cabin pressure below _ psi)

02 quantity (_w o2 _tlty)

02Emergency (Emergency O2 flow)

02 Pressure (Loss of 02 pressure - less than 200 psi remaini_

in normalbott!e)

co 2 P_-essure (co 2 war=_ng)

Excess Suit H20

Excess Cabin H20

(

R°

MAC_ 2J1 CM (IO MAN 51}
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3.10 STABILIZATION CONTROL SUBSYSTEM - The stabilization control sub-

system shall consist of the automatic stabilization and control

system, the rate stabilization and control system, the horizon scanners and the

reaction control system. The launch trajectory control and guidauce shall be

considered an integrsl part of the launching missile system and shall not be

the responsibility of the capsule contractor.

3.10.1 AUTOMATIC STABILIZATION AND CONTROL SYSTEM - The automatic

stabilization and control system (ASCS) as defined in McDonnell

Drawiug No. 25-87700 shall provide automatic stabilization and orientation

of the capsule from time of separation from the booster-adapter until lan _d/ng

parachute deployment in accordance with the various phases of the mission.

The ASCS shall supply output signals for display, recording and telemetering

of three axis attitude information, a discrete si_a! at 0.05g longltudlnsl

acceleration during re-entry, and an attitude signal sector for use in the

capsule retrograde firing interlock circuit. Associated equipment consisting

of the horizon scanners, reaction controls, communications system telemetry,

devices for display of the capsule attitudm, and devices for generating cap- _

sule signals for discrete mission events, shall be utilized by the ASCS. The

expenditure of propellant in limit cycle oscillations shall be minimized by

the design of the control system.

3.10.1.1 MODES OF OPERATION - The _SCS shall h_ve four modes of automatic

operation. These shall be damper mode, orientation mode,

attitude-hold mode and re-entry mode. In addition, the ASCS shall include

switching to allow alternate manual fly-by-_Lre and auxiliary damping modes.

In the fly-by-wire mode, in which rate damping circuitry shall be energized,

the automatic reaction control nozzles shall be controllable by the astronaut

through stick position potenticmeters actuated by stick controller motion.

The auxiliary damping mode shall provide rate damping only and shall disengage

the automatic and fly-by-wire functions. Other than override controls, mo

provisions shall be made for ms,us! stepping of the ASCS automatic sequencing.

3-I0-!.2 SEQUENCE OF OPERATION - The following general sequence of opera-

tion shall be prov'Lded, by the ASCS.

a. Rate damper operation in early abort cases.

b. Rate damping and orientation to desired attitude in later
aborts or in normal missions.

c. Orientation during orbital flight with respect to the local

earth vertical (such that the astronaut's head is up).

d. Capsule alignment to specified pitch angle (-24 degrees to

-60 degrees blunt end up) Just prior to retrograde rocket

firing.

e. Capsule oriautation hold during retrogradm rocket fir!rag.
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3.!0.1-2 SEQUENCE OF OPERATION - (Continued)

f. Capsule reorientation to selected re-entry attitude

fo!!owing retrograde rocket firing.

ge S_ritchingto rate dempermode at longitudinal acceleration

(from dragbuildup) of O.05gaudprovidinga steady roll

of approximately i0-12 degrees per second thereafter until

disengagement.

h. Disengagement when landing chute deploys.

The ASCS shall include pitch, roll and _/aw rate gyros, an attitude reference

system and a !ongitud/nai accelerometer. The rate gyros shall sense capsule

rotational rates, and the longit-adlnal acce!erometer shall sense O.05g longi-
tudinal acceleration for initiation of the re-entry mode. The attitude

reference system consisting of a vertical and a directional gyro, which with

signal inputs from the horizon scanners, shall sense pitch, roll and yaw atti-

tudes. The pitch and roll outputs of the horizon scanners shall be utilized

to precess the gyros such that their spin axes shall be maintmlned in the

properly erected position relative to the moving local vertical axis. Prior

to launch, both the vertical and directional gyros shall be torqued so as to

erect their spin axes to amy desired orientation relative to the launch

trajectory. During the climb phase of the mission to tower separation, the

vertical _ spin axis shall be erected to the horizon scanners. While in

the final phase of the climb to capsule-adapter separation, and for a period

of five (5) minutes following, both the vertical and directional (roll gimba!

only) gyros shall be slaved to the horizon scanners. During the orbital phase

of the mission, both gyros shall be slaved to the horizon scanners during

their intermittent operation as generated by signals from the data progrsmmer.

For ten (!0) minutes prior to time of retrograde firing, both gyros shall be

continuously slave_ to the horizon scanners. At time of retrogrs_le firing, the

gyros shall not be slaved to the scanners which shall be in a period of non-

operation. Upon retrograde assembly Jettison until capsule deceleration to

0.05g, the _s shall again be slaved to the horizon scsmners. At 0.05g,

the _ros and horizon scanners shall be de-energlze_ and the capsule pitch

and yaw angular rates shall be reduce_ to a value of 0.8 degrmes per secon_

or less, while a steacly state roll rate of I0 to 12 degrees per second shall

be maintained until disengagement of the ASCS at maln landing parachute deploy-

ment altitude of i0,000 feet.

RJ
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3.10.1.3 RATE STABILIZATION A_TD CONTROL SYST_4 - A rate stabilization

and control system shall be provided. This system, which shall

operate independently of the ASCS, shall provide a redumdant rate damping

feature that shall act as an aerodymsmic control response system, providing

the astronaut with a control stick steering mode. Movememt of the three-axis

haud controller shall provide capsule angular rates approximately proportional-

and corresponding to stick deflections The rate s_.abilization and control

system shall include a rate damper, three control stlck position potentiometers

addition of six solenoid control valves and a fuel selector valve to the manual

reaction control subsystem, attitude indicating system pitch, roll and yaw

rate transducers, plus necessary mode select switch, connectors and wiring.

Use of the rate stabilization and control system i= event of ASCS malfunction

following retrograde rocket firing shall re.auire a donstant roll rate capabilit

Am automatic constant seven (7) degree roll rate shall be initiated by closure

of the ASCS O.05g accelerstion s_-lzch. This shall provide stabilization

during the re-entry zrajec:o_-y w-lthout requiring hand controller mamipulation

by the astronaut °

3.10.1.3.1 OPERATION - The raze stabilization and control system shall be

activated by the astronaut by selection of the "rate command"

position of the "Auto-Rate" co,and mode select switch and by depression of

the manual fuel control handle to permit H202 fuel flow from the fuel selector
valve to the solenoid valves. Upon selection of the "rate commamd" mode,

power shall be applied to the rate damper electronics. The rate damper shall
receive rate error imformation from _he ra_e tramsducers and rate commsmd

signals from the control stick poten:iome_ers located on the hamd controller

linkage. These inputs shall be summed by the rate damper summing presmplifier-

demodulator, where angular r_tes must exceed a deadband zone of plus or minus

two (-+2) degrees per second before an output signal shall be transmitted to

torque switching logic relays. Upon receipt of a signal for corrective

positive and ne_tive commamds, the appropriate logic relay shall energize

the positive or negative solenoid valve and initiate corresponding thrust
chamber reaction.

3.10.2 HORIZON SCANNER - A horizon scanner system in accordance with

MAC Drawing No. 45-8T702 shall be provided for sensing roll

and pitch attitude reference for the ASCS. The horizon scanner system shall

consist of two scanner units; one unit aligned to the capsule pitch axis

and one unit aligned to the capsule roll axis_ The scanmers shall be body-

mounted to structure within the am_enna fairing assembly, and sha/.l provide

a 118 degree conical scar. of the horizon through a rotating prism located

ahee_ of the scamaer lenso The prism shall rotate at a speed of approximately

30 revolutions per second° Each scanner ,Auit shall receive A.C. power inputs

through the capsule A.C° power system and shall supply D.C. output signals

of the required polarity to provide roll and/or pitch signals up to a maximum

IA<= 3|1 I::M {IO MAIIIII| _ Pd'_'_l_'rl'_'l'l[l"_'l__ "qlJl'_,Irlll- L 11,
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3.!0.2 HORIZON SCANNER - (Continued)

of 35 de6rees for torquing the attitude gyros in the ASCS. Yaw sensing

shall be achieved throu@h torquing of vertical and directional gyros of the

ASCS by horizon scanner roll signal inputs. Pitch and roll sensing shall

possess sufficient accuracy to enable the astronaut to orient the capsule

within + 1 degree of the orbital attitude. The scanners shall be energized

at time-zero and shal_ function as indicated on the sequential schematic,

Figure 6, page 67.

3.10.3 REACTION CONTROL SYST_ - The reaction control system in accor-

dance with MAC Drawing No. 45-61700, shall consist of an auto-

matlc control subsystem and a manual control subsystem, as depicted in Figure

5, page 55 herein. The reaction control system shall provide control of the

capsule in the roll, pitch and yaw axes. This system shall be a pressure-fed,

monopropellant/catalyst bed design, incorporating right angle firing exhaust

nozzles, which shall produce thrust through decomposition of hydrogen peroxide

(H202). Minimal translational motions may result upon application of reaction

control thrust.

3.10.3.1 AUTOMATIC CONTROL SUBSYSTEM - The automatic control subsystem

shall consist of a helium (He) sphere, pressure regulator,

hydrogen peroxide (H202) propellant tank, and twelve (12) exhaust nozzle

assemblies each consisting of a solenoid valves, heat barrier and thrust

chamber, together with associated piping and fittings. This system shall

function automatically in conjunction with signal inputs from the automatic

stabilization and control system. The helium pressure transducer shall

provide a means of monitoring (by proper calibration) the percentage of H202

present in the bladder. Sufficient H202 and He shall be provided to maintain
damper operation until after main parachute deployment at which time the

H202 shall be jettisoned.

3.10.3.2 MANUAL CONTROL SUBSYST2_ , The manual control subsystem shall

consist of a helium (He) sphere, pressure regulator, hydrogen

peroxide (H202) propellant tank, manual proportional control valves, and six

(6) exhaust nozzle assemblies, each consisting of a check valve, heat barrier

and thrust chamber. The manual control subsystem shall include a t_o-way

selector valve to provide selection of proportional torque control or rate

command (via RSCS) through six (6) solenoid valves which shall _eceive positive

and ne_tive torque command signals from the RSCS rate damper. The manual

subsystem shall be controlled by the astronaut by means of the 3 axis hand

controller (See paragraph 3.8.8.2.1), and shall be capable of overcoming the

disturbance torque resulting from firing the retrograde rockets. Sufficient

H202 and He shall be provided to maintain damper operation until after main

parachute deployment at lO,000 feet geometric altitude at which time the H202
shall be Jettisoned.

R-I

R_3

R-2
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3-I0.3.3 OPERATION - High pressure helium (He) shall be utilized to

pressure the H202 torus propellant tanks. The high pressure

(3000 psig) helium gas shall pass through a filter and manual shutoff valve

to a pressure regulator which shall reduce the pressure to 4_0 psig, check

veJ.ve, and finally, to surround and pressure the flexible bladder of the

torus tank. The helium pressure shall force the H202 out of the bladder through

the perforated tube d_wnstre_m into the lines and valves. The manual push-

pull shutoff valves, which allow the E202 to be available at the solenoid

valves_ shall provide a means of individual system iso!_tion and shutoff.

Upon receiving a 24 volt D.C. signal from the ASCS, the appropriate solenoid

valve shall open. H202 shall then pass into _Jae corresponding thrust chamber

where it shall be decomposed providing the following thrust levels for opera-
tion with the ASCS:

a. High th_st level of twenty-four (24) pounds for pitch

and yaw axes and six (6) pounds for the roll axis.

b. Low thrust level of one (i) pound for all three axes.

These thrust levels shall be available in discrete, short-time

periods as controlled by the ASCS.

The helium pressure transducer shall provide a means of moni-

toring the percentage of H202 present in the bladder. The internal transfer
tube shall guarantee um/_terrupted and total fuel flow. The external transfer

tube shall assure that no helium shall be trapped during propellant filling.

The manual control subsystem shall provide proportional control

or rate command (via BSCS) thrust levels between four (4) and twenty-four (24)

pounds for pitch and yaw axes and between one (1) and six '(6) pounds for roll

axis. Those thrust outputs shall be controlled from the baud controller either

through direct stick control or through the rate stabilization and control

system electronics.

3.10.3.4 TANES - The helium tanks for the reaction control system shall
be lo------catedin the cabin and shall be of spheri6al fiberglass

construction. These tanks shall store the He at 3000 psi and _ pressure

feed to the H202 tanks at 460 psl. The H202 tanks shall be of a half-toroldal

configuration contoured to mount on the large pressure bulkhea_ in _Jae cavity

between the bulkhead and the heat shield. The _0_ tanks shall be of alum!-

nun construction insulated to provide temperature control. The H202 tames

shall incorporate a flexible plastic bladder to provide for positive expul-

sion of the E202. Provisions for in-flight Jettison of E202 following

chute deployment shall be provided.
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3.]-I RETROGRADE ROCKET SYSTEM -

3.]-1.1 DESCRI_TION - Re-entry into the earth's atmosphere shall be

initiated by firing of a retrograde rocket system provided in

accordance with MAC Drawing No. 45-50001 and consisting of three (3) Thiokel

Model TE-316 solid propellant rockets and associated components as specified

in Apmendix I-C herein. The target value for magnitude of the retro-im_ulse

shall be to provide a velocity decrement of approximately 500 feet per second

for the capsule weight as specified in paragraph 3.1.1.2. The retrograde

rockets in accordance with MAC Drawing No. 45-50700 shall have a total vacuum

impulse of approximately 13,000 pound-seconds providing an average thrust of

992 pounds each for an action time of 13.2 seconds under the conditions

specified in MAC Drawing No. 45-50700.

3.11.2 INST_ION - The retrograde rocket assembly shall be mounted

in a structural assembly in accordance with MAC Drawing No.

45-50002. This shall consist of a structural frame assebly encased within an

insulated aluminum housing which shall be secured extermal to the ablation

shield by retaining straps. The retaining straps, in accordance with MAC

Drawing No. 45-72030, shall be attached to the capsule by retention fittings

in accordance with MAC Drawing No. 45-3e086, which shall remain engaged only

so long as tension exists in the straps and to the rocket structural assembly

by a centrally located explosive bolt in accordance with MAC Drawing No.

45-72704. For capsule shipment, an inert explosive bolt shall be provided,

but prior to capsule launching, a "live" explosive bolt shall be installed.

Jettison of the retrograde rocket assembly shall be effected by release of

the retaining straps by firing the explosive ejector bolt, removing tension

from the retaining straps, and permitting a compression spring Jettison

assembly, in accordance with MAC Drawing No. 45-50013, to thrust the retro-

grmle assembly from the capsule. Initiation of the ejector bolt shall be

through a firing command latching signal which shall permit retrograde

assembly Jettison after run-out of a 60 second time delay relay even though

one or none of the rockets has fired. The rockets and rocket nozzles shall

be shielded by cover assemblies in accordance with MAC Drawing No. 45-50012

for protection against meteorite penetration. The covers shall blow off as

the rocket fire. The rocket assembly housing shall be finished with a paint

possessing sufficient solar absoz_ivlty characteristics to provide a

relatively warm environment within the enclosure. Provisions shall be made

within the housing to insure proper temperature control by inclusion of a

heater assembly in accordance with MAC Drawing No. 45.50702 and thermostat

assembly in accordance with MAC Drawing No. 45-79705 in each rocket instal-

lation as well as Thermof!ex insulation. Rocket thrust direction shall be

aligned on the ground prior to launch so as to minimize eccentricity between

the thrust vector and the capsule center of gravity.
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3.11.3 IGNITION - Automatic sequencing of the retrograde operation

may be initiated by a signal from any one of three sources;

signal from the satellite clock, a ground command signal via the command

receivers and decoders (see paragraph 3.14.2); or, mauual!y by astronaut

override by actuation of the push button (P-6) adjacent to the "Retro Seq."

telelight. Norms/_ly, the initiating signal from the satellite Flock shall

_rausmit a signal to the re-entr/ mode of telemet_j and instrumentation while

simultaneously trzmsmittlng a signal to the ASCS to command the retrograde

attitude of -3_ degrees and to energize a 30 second time delay relay. A

signal shall be transmitted to am "attitude permission" switch in the ASCS,

which will complete a circuit the 30 second time de/_y relay, If the retro-

grade attitude of ,34 degrees is correct, upom m_n-out of the 30 second time

delay relay, a signal shall be transmitted to the retrograde rocket firing

circuits to sequentially fire the rockets at 5 second intervals. The fir!ug

command shall energize an integrating accelerometer which shall in turn

energize a 4 minute ar.d an 8 minute time delay relay. The integrating

accelerometer shall initiate telemetrI, on-board recording, and telelight in-

dication of retrograde rocket firing and provide measurement of velocity

decrement as a result of rocket firing. The velocity decrement sensed after

run-out of the 4 minute time delay and the 8 minute time delay shall be trams-

mitred to the ground via telemetry for indication of time of retrograde rocket

firing. Determination of firing time can be made by subtraction of E or 8

minutes from the time of ground signal receipt. At the same time as the rocket

firing signal is initiated, the ASCS "attitude permission" switch shall

energize a 30 second time delay relay, which upon run-out, shall apply a

"retrograde fire" sigma! to the ASCS. Jettison of the retrograde assembly

shall be as described in Paragraph 3.1i.2.

3.11.4 POSIGRADE ROCKEr SYST_4 - Separation cf the capsule from the

adapter-booster vehicle shall be aided by firing of a posigrmle

rocket system provided in accordance with MAC Drawing No. 45-50001 and con-

sisting of three (3) Atlantic Research Corporation solid propellant rockets

as specified in Appendix I-C herein. These rockets shall have a total

vacuum impulse of _75 pound-seconds each providing an average thrust of 370

pounds each for an action time of 1.35 seconds under the conditions specified

in MAC Drawing No. 45-50701. Firing of the pcsigrade rockets shall produce

a separate velocity of 28 feet per second. The posigrade rockets shall be

symmetrically mounted in the retrograde rocket assembly housing between the

retrograde rockets. Posigrade rocket system initiation shall be accom_lished

automatically through a separation signal from the capsule-adapter ring

separation sensor after firing of the capsule-adapter clamp ring explosive

bolts. Measurement of the velocity increase as a result of posigrade rocket

action shall be sensed by the integrating acce!erometer, which shall be

energized by the capsule-adapter ring se_aratlon sensor. The integrating

accelerometer shall initiate on-board recording and telemetry and shall

transmit to the ground the velocity increase and "pop-gun" effect resultant

from firing of the posigrade rockets. The integrating accelerometer shall

cease integrating upon sigmal from a 5 second time delay relay after capsule-

adal_ter separation. (See Figure 6, page 67. )

R-2

R-1
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3.19 ESCAPE SYSTEM - An active escape system shall be provided as

an integral wart of the capsule. The escape system shall

provide positive capsule-sustainer separation characteristics and adequate

launch aerodynsmic heating protection for the capsule afterbody. This system

shall be capable of functioning during various periods up to tower separation
s_d it become necessarj to abort a mission and escape from the vicinity of

the Atlas missile system. Escmpe sequence prior to and after release of the

active escape system for either normal or aborted mission shall be as speci-

fled in Paragraph 3.L_.5.

3.h_.! DESCRIPTION - The escape system shall include _ pylon frame-

work assembly in accordance _-!th MAC Drawing No. 45-31001,

which shall su_rt an escape rocket installation in accordance .with MAC

Dra_Lug No. 45-51001. The escape rocket instal_tlon shall consist of a

structural assembly in accordance with MAC Drawing No. 45-51002, an escape

rocket in accordance with MAC Drawing No. 45-51700, a pylon jettison rocket

in accordance with MAC Drawing No. 45-5!701, and an aerodynamic spike in

accordance with MAC Drawing No. 45-51010, and ballast assembly in accordance

with MAC Drawlng No. 45-5!017. The pylon assembly shall be a tower structure

consisting of three (3) longitudinal members of tubular steel construction

diagonally braced and attached to the capsule _j!indrlca! recovery compartment

by a clamp ring assembly. A 45° aerodynamic fairing shall be installed over

the pylon clamp ring to reduce the pylon ballast weight and to facilitate

greater aerodyaamlc stability of the capsule up to tower separation. The

clamp ring assembly, in accordance with MAC Dra_ing No. 45-7_O40, shall con-

sist of three _3) segmented sections each joined by explosive bolts in

accordance with MAC Drawing No. 45-72702. Two of the explosive bolts shall

be initiated electrically from either end by a dual electrical system and

the third bolt shall be electrically initiated from cue end and by a gas

generated source on the other end through a percussion system. Initiation

mf the clamp ring separation explosive bolts shall be as described in Para-

graph 3.Lo..5.

•3.12.2 ESCAPE ROCKer - The escape rocket, in accordance with MAC

Drawing .No. 45-51700, shall be supporte_ by the pylon structure

and the aerodynamic s_ike and. ballast assembly shall be secured to the escape

rocket structural assembly. The escape rocket shall Consist of a solid

propellaut rocket motor with three (3) nozzles canted nineteen (19) degrees

from the longitudinal axis of the rocket case and am electrically actuated

igniter. The nominal action time for the escape rocket shall be 1.39 seconds

with an average resultant thrust of 52,000 pounds at its center line. Nominal

thrust Impulse rating of t_is rocket shall be 56,5OO pound-seconds3 under

conditions specified in MAC Drawing No. 45-51700.

R-1
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S.12.3 PYLON JEITISON ROCKET - The pylon jettison rocket in accor-

dance with MAC Drawing No. 45-51701, shall be supported by the

escape rocket structural assembly. This rocket shall be mounted on the escape

rocket longitudlmal axis among the canted nozzles. The pylon jettison rocket

shall consist of a solid propellant rocket motor, and electrically actuated

i_iter. The nominal action time for this rocket shall be 1.6 seconds with a

maximum resultant vacuum thrust of 765 pounds and total impulse of !145 pound-

seconds, under conditions specified in MAC Drawing No. _5-51701.

3.12.4 ESCAPE SYSTEM PEHFOBMANCE - The escape system during an escape

from the @_ound launching _ shall propel the capsule to am

altitude of a!_@roximately 200 feet. Determiz_tion of the morainal escape

rocket thrust eccentricity shall be the result of rational analysis whi=h will

at-tale a reasonable compromise betwe_u adequate capsule-booster separation
distance and tolerable astronaut and structurs_ lateral load factor character-

istics. The analysis shall consider effects such as:

a. Capsule abort conditions as a result of booster mal-
function.

b. Booster flight characteristics subsequent to capsule-

adsl_ter separation.

c. Capsule escape rocket thrust eccentricity tolerance

The determination of booster flight conditions leading to the

initiation of the abort maneuver and following capsule separation shall not

be the responsibility of the capsule contractor.

R-1
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2.1._ 3.L_.5.1 NORMAL MISSION - Normal sequence for the mission defined in

Paragraph 1.1.1 shall be as defined below. (See the Sequeatial

Schematic, Figure 6, Page 67. )

A. At booster llft-off (8 inches off the Pad.) the following

shall occur:

I. The booster failure detection system shall be
aetivzted.

2. A time zero referemce established in the satellite

clock.

3- A time zero reference established in the maximum

altitude sensor amd recording equipment.

B. At booster engine cut-off, the following shall occur:

lo Am accelerometer type thrust cut-off sensor shall

sense booster engime thrust decay to 3.0g and

shall upon receiving a booster emgine separatiau

sigmal energize a tweaty (20) second time delay

relay.

_e Upon rum-out of the twenty (20) second time delay,

the pylon clamp ring explosive bolts shall be

imltiatedby closure of the "normal" contacts in

a power amd control relay.

3. Initiation of the explosive bolts shall permit

se!m_ationof the clamp ring segments.

Separmtiom of the clamp ring segmemts shall actuate
a limit switch sensor which shall transmit a

firing signal to the escape rocket aad energize a

power sad control relay, which shall transmit a

sigmal to the thrust cut-off sensor 0.20g comparator.

_e Firlugof the escape rocke_ shall actuate the tower

separation limit switch sensor from the "no_ separate_'

position. Firing of the escape rocket shall can-d

the tower from the path of the capsule sad sustainer

portion of the missile as they ascend in their

trajectories to orbital insertion.

6. The tower separation sensor shall arm the laudimg

sequence system.

R-1
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3.12.5.1 NOP_WALMISSiON - (Continued)

._ At sustainer cut-off the following shall occur:

lo An acceleromet_r type thrust cut-off sensor shall

sense sustainer thrust decay to 0.20g at which

condition the thrust cut-off sensor shall tramsmit

a firimg sigmalto the capsule-adapter clamp ring

explosive bolts, iuitiation of the explosive bolts

shall permit separation of the capsule-adapter

clamp ring.

At capsule-adapter clamp ring separation, the following
shall occur:

le The adapter ring limit switch sensor shall be

activated from the "not separate_' to the"separate_'

position and shall transmit a signal to the

"separation" contacts of a power and control relay

sad star_ the integrating accelerometer for sensing

of velocity increase as a result of posigrade rocket

firing.

2. The power and control relay shall transmit a

firing signal to the posigrade rockets.

, Firing of the posi_rade rockets shall actuate the

capsule-adapter separation limit switch sensor

"separation" contacts.

_e The capsule-adapter separation sensor shall arm

the satellite clock, energize the HF communications,

amd transmit a signalto a powersad control relay,

which will close to the "separation" position if

tower separation has occurred. The power and con-

trol relay shall transmit a separation signal to

the tower separation abort interlock relay, which

shall result in closure of the "normal" contacts

of this relay.

5. n_e tower separation abort interlock relay shall

simultaneously energize the following:

a. A 5 second time delay relay, which shall stop

integration of the integrating accelerometer.
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3.z2.5.l NOP_4ALMISSION - (Continued)

b, A power and control relay which shall command

the damping mode of the ASCS until run-out of

the 5 second time delay relay at which time

the orbit orientation mode shall be commanded.

Ce A power and control relay which shall be held

in the open position for 20 seconds by a time

delay relay if the tower has separated. Upon

run-out of the 20 second time delay, the relay

shall close, energizing another power and con-

trol relay which shall automatically extend

the periscope.

d, A power and control relay which when the

"normal" contacts are closed shall energize

a 5 minute time delay relay and a relay which
shall command the retro attitude mode of the

ASCS until run-out of the 5 minute time delay
relay at vhich time the orbit orientation

mode sha!la_In be commanded and the orbit

mode of the telemetry and instrumentation
shall be activated.

E. At retrograde time-to-go, the following shall occur:

i. The satellite clock shall command the'A S0S to

assume the retrograde attitude.

. The satellite clock shall energize a 30 second

time delay relay and a 30-second by-pass switch

in event that it may be necessary for the astronaut

to override the 30 second time delay relay.

3. The satellite clock shall initiate the telemetry

and instrumentation re-entry modes.

t Upon run-out of the 30 second time delay relay,

a signal shall be transmitted to the ASCS "attitude

permission" switch to command an "attitude correct"

signal from the ASCS for firing Of the retrograde
rockets.
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2.!.4.1.7

3.i2.5.1 NORMAL MISSION - (Continued)

e At the same time as the retrograde firing signal

is applied, the integrating accelerometer for

sensing velocity decrement shall be activated and

a 30 second time delay relay shall be energized

and a retrograd e fired signal applied to the ASCS

for the 30 second period. The capsule shall be

held in the retro-firing position of -34 degrees

for 60 seconds by these two relays. Firing and

Jettison of the retrograde rocket assembly shall

be as specified in Paragraphs 3.1!.2 and 3.11.3.

F. At retrograde assembly Jettison, the folloving shall

OCCUr:

Q The retrograde assembly separation limit switch

sensor shall ener_zed a 30 second time delay relay,

which upon run-out shall retract the periscope.

2o The retrograde attitude mode of the ASCS shall be

switched to a re-entr_/ orientation mode for con-

dltions belo_ O.05g." A 5 second time delay realy

shall be energized, which upon run-out, shall arm

the ASCS accelerometer for sensing capsule con-

ditions greater than O.05g for re-entry stabili-

zation, until drogue chute deployment. Landing

system sequence shall be as described in Paragraph

3.17.1.

3.12.5.2 ABORTED MISSIONS - Mission aborts may occur either prior to

staging or after staging as defined in the following para-

graphs. Abort indication shall be provided by a red "abort" light on the

left-hand console (see Paragraph 3.8.9.4.1).

3.12.5.2.1 ABORE INITIATION - An abort shall be _nitiated by application

of a 28 volt signal to the abort Junction in the escape system

electrical network. Upon receipt of a signal, the 28 volt source shall be

instantly "locked in" at this Junction and shall provide the necessary power

source to initiate the abort sequence, consistent with the mode in which the

abort maneuver is necessary. Mission aborts may be initiated under any of

the following conditions:

a. Prior to capsule umbilical separation, an off-the-pad

abort may be initiated from the blockhouse.
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3.1_.5.2.1 ABO_ INITIATION- (Continued)

b. After ca._sule umbilical separ_tlom mud prior to

missile lift-off (8 inch altitude), an abort can be

initiated by radio command and by hsaxl line which

by-l_sses the missile lock-out relay via the missile
umbilical.

C. After missile lift-off, prior to missile umbilical

separatiom, am abort can be initiated by radio command,

by hard line via missile umbilical and by the missile

abort sensing and implementation system (ASIS).

de After missile umbilical separation and prior to booster

an_or sustainer cut-off, an abort can be initiated by

radio commaud, themissiie abort sensing and im__lementatiom

system (ASIS) or by the as%ronaut. (Ability of AS!S to

shut down engimes deactivated until T + 30. )

eo After booster shut-down and tower Jettison, but prior

to sustainer cut-off, an abort can be Initiated by radio

command, the missile abort sensing and implementation

system (ASIS) or by the astronaut.
p

fe After sustainer cut-off, an abort may be initiated by

radio command or by the astronaut. .-

3.z2.5.3 ABOB_ SEQUENCE OFF THE PAD AND PRIOR TO TOWER SEPARATION -

Upon receip_ of an abort command from sources a, b, c, or d

am outlined in Paragraph 3.12.5.2.1, the following shall occur:

a " l _e _ _e ' l _" _ _t S _ be illuminated and

the abort switches energized.

be At T + 30, a shut-down command shall be transmitted

to the booster (Stage i) and sustadmer (Stage 2) engine

systems.

Ce A power and control relay shall transmit a firing

signal to the capsule-adapter clamp ring explosive bolts.

Initiation of the explosive bolts sha/_l permit separation

of the clamp ring segments. This shall be detected by

the adapter ring sepaz_tiom sensor which shall transmit

a firing signal to the escape rocket. Fir!rag of the

escape rocket shall propel the capsule from the path of
the booster vehicle.

R-1

R-1



NASA S-6

DATE 12 March 1959

REYlS_ 5 Au_ast 1960

REVISED 25 August 1960

Mc'DONNELL   
ST. LOUIS, MI$SOU||

 CO   ILZ:JTILL

PAGE 65

REPORT 660_

MOOIK Mercury Capsule

3..L9..5.3 ABORt SEQUENCE OFF THE PAD AND PRIOR TO TOWER SEPARATION -

(contCuued)

d. Esca;e rocket firing shall be detected by the c_psu!e

ad_gter separation sensor re_lays which shall:

i. Energize KF commumlcatloms.

2. Tramsmlt an abort signal to a relay which shall

energize the "not separated" contacts of a second

relay. The second relay shall initiate firing of

the retrograde assembly explosive ejector bolt for

sepaz_tion of the retrograde rocket assembly. The

retrogrsde assembly separ_tlon sensor shall energize

a _ second time delay relay which shall arm the ASCS

accelerometer switch for sensing capsule conditions

greater than O.05g.

3. Provide an interlock for the output of the maximum

altitude sensor (time versus time computer). The
maximum altitude sensor in accordauce with MAC

Drawing No. 45-87708 shall compute a time delay

for abort tower separation versus real time R-1

beglmmimg at time zero. This delay shall permit

the capsule to reach a safe dynamic pressure before

Jettisomimg the escape tower. The time delay ( /k T)

for tower separation with relation to time of aborZ

(TA) after time zero, shall be as follows:

/kT, Sec.= 0.1855 TA + 7.0 O_T A _ 6_.0

/_T, Sec. = 1.6139 TA - 81.5630 62_T A _ 81.62

Zi , sec.= 5o.165 81.62

The ms_ altitude sensor shall imitiate firing of the

pylon clamp ring explosive bolts, permlttimg separation

of the clamp ring segments.

e. Simultaneous with the output to the maximum altitude

sensor, the capsule-ad_pter separation sensor shall

energize a power and control relay which shall close

upon receipt of a tower separation sigmal and transmit

an abort signal to the tower separation abort interlock

relay which shall command the rate damping mode of the
ASCS.
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3.!2.5.3 ABOI_ SEQUENCE OFF THE PAD ._ND PRIOR TO TOWER SEP_T!0N -

(Contlnuea)

f. The pylon clamp ring shall have separated, the tower

ring separation sensor shall have energized a power

au_ control relay, which upon receiving a signal from

the tower abort interlock .relay, shall initiate firing

of the pylon Jettison rocMet. Firing of the pylon

Jettison rocket shall have actuated the tower separation

sensor3 which arms the landing sequence system (See Pars-

gra 3.17.1).

3.12.5.4 ABOP_ SEQUENCE A_TER TOWER SEPARATION - Upon receipt of an

abort command from sources e or f as outlined in Paragraph

3.12.5.2.1, the following shall occur:

a. The capsule "ABORT" light shall be i!lumimated and

the abort switches energized.

b. The sustainer engine system (Stage 2) shall be shut
down.

Ce A power and control relay shall transmit a signal to
a thrust cut-off sensor which shall sense sustaimer

engine thrust decay to 0.20g and initiate firing of

the capsule-adapter clamp ring explosive bolts.

Initiation of the explosive bolts shall permit separation

of the clamp ring segments. This shall Be detected by

the adapter ring separation sensor which shall energize

the integrating accelerometer for sensing velocity In-

crease as a result of posigrade rocket fir__ug and

resultant "pop-gun" effect. The adapter ring separation

sensor shall energize a power and control ra!_y which,
if tower separation has occurred, shall transmit a firing

signal to the poslgrade rockets. Firing of the posigrade

rockets shall provide a velocity increase of 28 feet per

secom_ for separation of the capsule frcm the adapter-

sustaimer complex.

de The capsule-adapter separation sensor shall arm the

satellite clock, which shall receive a reset command

from the ground or by the astronaut to initiate the

normal retrograde sequence as defined in Paragraph

3.12.5.!, sub-paragraphs Dh, DS, E, and F.

R-1
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2.5.7.1 3_I_ ELE_CAL POWER SUPPLY SYSTEM - The electrical power supply

system shall consist of 6 batteries which comprise the main,

stsmdby and isolated power supplies. Inverters shall be used for conversion

of D.C. power to A.C. power. All batteries shall have individual diode re-

verse curren_ protection for prevention of unnecessaz-j power consumption

beczuse of a weak or faulty battery. Each battery shall be sealed at sea

level pressure to withstand a pressure of 14.7 psi both in_az_ and

ext--, and shall have a pressure relief valve for maintaining internal

pressue between 5 psl an_ 14.7 psi as required. The batteries shall be

vented for release of gas only with vent lines passing through the large

pressure bulkhes_ and terminating in the c_psule skin Just aft of the bulk-

hea_ such that the _s vents overboard. Voltage monltorlug shall be provided

by the voltmeters loc_ted on the main Instrument panel. Electrical loa_s

shs2_l be eate_orized as essential and nonessential and a!_plle_ through

separate busses through separate fuse panels. In event of low battery voltage 3

t_he nonessential bus automatically shall be switched "off". The D.C. power

control system shall be as dep.icted in Figures 7a and To, P_ges 71 and 72.

3.13.1 MAIN POWER SUPPLY - The main power su_ly shall consist of one

. 3000 watt/hour silver zinc battery, and three 1500 watt/hour

silver zinc batteries in accordance with MAC Drawing No. 45-79707. (See

Appendix I-C, Item 4 herein for electrical components.) Terminal voltage of

these batteries shall average approximately 23 volts with a maximum of 29.6
volts and a minimum of 18 volts. The malal batteries shall be wired in

parallel with power insarted or withdrawn from the parallel circuit by an

adjacent "on-off" switch. The rain batteries shall be capable of providing

power requlreme_ts for the mission as defined in Paragraph !.!.i herein.

3.13-2 STANDBY POWER -The standby power supply in accordance with

MAC Drawing No. _5-797073 shall consist of one 1500 watt�hour

silvem zinc battery with voltage taps of 2_ 183 12 and 6 volts. The standby

battery shall have capacity suXT!clen_ to provide power to capsule equipment

for two orbits as well as the 12 hour requirement for post landing components.

Selection of automatic or manual standby oper_tlon shall be ms_e by a switch

provided on the maim instrument pauel (see Paragra._ 3.8-9.7). Selection of

automatic mode shall insert standby power into the main power supply system

shoul_ a failure or low voltage occur. A standby DC _m.-_-ning ligh_ shall
become illumin_ted at this time and all nonessential loads deprived of power.

The s_and_y system shall automatically continue to supply power t,o essential

loads automatically until the astronaut pl_ces the switch in the manu_l

sta_Iby posit'Ion which willl insert standby power in the main and secondary

busses. The standby battery .shall have sufficient capacity to provide a
power source for the rescue beacon and rescue voice co_mu_icatlons.
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3.13.2.1 ISOLATED POWER - The isolated power supply in accordance with

MAC Drawing No. 45-79709, shall consist of one 1500 watt/hour

silver zinc batte._ with voltage taps of 24, 18, 12 and 6 volts. The isolated

battery system shall have sufficient capacity to provide power to the pyro-

technic actuated devices (see Paragraph 3.20). The isolated batter, shall

supply power to the audio bus for rescue co_zn_uications if the audio bus

switch is placed in the "Emerg" position by the astronaut. Isolated batter#

power may be inserted into the standby battery circuit if the isolated battery

switch is placed in the "Standby" position by the astronaut.

3.13.3 A.C. POWER SYSTEM - The A.C. power system shall consist of

two main and one standby static inverters aud filters, for

conversion of e4 volt D.C. power to ll 5 volts, single phase, 400 cycles A.C.

power.

3.13.3.1 MAiN A.C. POWER SYSTEM - The main A.C. power system shall con-

sist of one 250 VA static inverter and one 150 VA static

iaverter_ in accordance with MAC Drawing No. 45-79709. The 250 VA inverter

shall supply A.C. power to the ASCS, horizon scanners, rate indicating system

and humidity indicator and cabin lights. The 150 VA inverter shall supply

A.C. power to the environmental control system orbit fans. The inverters

shall supply A.C. power as specified during the launch, orbit and re-entri

phases until O.05g at which point, the 150 VA lhverter shall supply power

to the ASCS, etc. and the 250 VA inverter shall supply power to the fans.

3.13- 3.2 STANDBY A.C. POWER - The standby A.C. power system shall con-

sist of one 250 VA static inverter in accordance with MAC

Drawing No. 45-79709. The standby inverter shall supply A.C. power to the

ASCS or fans, dependent upon the position of the standby inverter switch.

If the switch has been placed in the "Auto" position_ and a compound main
inverter failure should occur, the fans shall be supplied A.C. power from

the standby inverter. Upon failure of either of the main inverters, the

appropriate circuit shall be de-energized and the standby inverter shall

supply A.C. power to the equipment formerly powered by the main inverter.

3.!3.1 ELECTRICAL CONNECTIONS - Design of the electrical system

shall be such that there shall be no exposed electrical

connections within the capsule to allow shorting by corrosive atmosphere

and floating debris.

3.13.4.1 UMBILICAL CONNECTIONS - In order to maintain a fully charged

condition on the batteries and to provide power for ground

testing of various systems within the ca_Dsule, external power shall be

supplied to the capsule prior to launching through an umbilical cable and
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3.13.4.1 _BILICAL C0_ECT!ONS (Continued)

disconnect assembly in accordance with MAC Dra_Lug No. 45-79723-1. This

cable shall be attached to the capsule m_ting receptacle through the open

periscope door. The umbilical coupling device shall afford a secure and

positive capsule connection _hich shall be capable of belmg released both

electrically by a solenoid release mechsm_sm and m_,_l ly by a lanyard re-

lease. It shall be the responsibility of the umbilical connection to provide

for the transfer of Freom ll4 to the capsule during pre-laumch operatioms_
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2.5.5
2.5.5.1
2.5.5.2

2.6.3.1.1

2.5.5.2.l

3.14 COMMUNICATIONS SYSTEM - The communication systems provided aboard

the Mercua-j Capsule shall be compatible with the world-wide

grouud station complex. Wherever practicable, the systems of talemetzT, track-

ing, and voice communications now existing will be used. The following systems
of communications in accordance with MAC Drawing No. 45-85700 shall be provided

aboard the capsule:

a. Two-way HF/UH_ orbital voice co_umications

b. Command receivers - ground to capsule

c.. Telemetry equ.lpmen_ - capsule to ground

d. Deleted

e. C-band radar tracking beacon

f. S-baud radar tracking beacon

g. H1;'/UI_ - Rescue beacon

h. HF Rescue voice co_numication

i. Deleted

j. UHF back-up orbital voice commumications

k. U_F auxiliary rescue beacon

3.14.1 TW0-WAY HF/UEF 0HBITAL VOICE COMMUNICATION - The _o-way orbital
voice communication systems shall consist of an amplitude

modulated HF transmitter-receiver and UHF trausmitter-receivers. The KF

tramsmltter-receiver shall operate on a 15.0!6 megacycle frequency and

shall have a 5.0 watt output and 5 mlcrovolt _ausitivity for I0 db signal-to-

noise ratio .and shall contain provisions for 12 db level speech clipping.

The _H_ trausmitter-receivers shall operate on 296.8 mega_jcles aud shall

have a 3.5 mlcrovolt sensitivity for lO _b signal-to-noise ratio and shall

contain provisions for 12 db level speech clipping. The basic U_ unit as

described herein and back-up UH_ unit as described in Paragraph 3.!_.4.4.3

shall be identical units having a 0.5 watt power output. The basic unit shall

drive a 2.0 watt amplifier. A switch located on the radio section of the

instrument p_uel (as depicted in Figure 4, Page 26 herein) and labeled

"HI-Power" and "Low-Power" shall permit the astronau_ to

R-_
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3.14.1 TWO-WAY HF/UKF ORBITAL VOICE CO_a4UNICAT!0N - (Continued)

s%rltch from the basic UHF unit _ith the 2.0 _att power output to the back-up

0.5 _att UKF unit. Either of the UHF units as selected by the astronaut shall

be autcmaticalIM _-uergized at antenna fairing deployment at lO,000 feet and

shall operate continuous transmission for direction finding in the recovery

phase.

3.14.1.1 AUDIO BOX - The audio box shall contain a voice controlled trans-

mit-receive relay switch and associated circuitry to activate
the selected transmltter-recelver. The threshold level of the V0X shall be

field ad4ustable. The unlt shall also contain transistorized audio amplifiers

for microphone and headphone circuits, a voice filter for the command receivers,

and associated relays and switches. This unit shall be automatically

energized after capsule separation. Prior to this time, the astronaut must
depress the "push-to-talk mike" button to transmit via the voice communicstion

unit selected.

3.14.2 COMMAND RECF_ - Two frequency modulated transistorized

co_and receivers similar to AN/DEW-!3 receivers shall be pro-

vided. Each command system shall provide a total of twenty (20) decoder

outputs, consisting of ten (10) channels in each of the receivers and ten

(i0) channels in each of the two (2) decoders provided. Each command receiver

_hall operate on a frequency of 414.0 megacycles and shall be compatible with

FEW-2 ground co_nand transmitters. The receivers shall have a 5 microvolt

sensitivity for simultaneous five (5) channel operation. The units shall

have decoder provisions for the retrograde rocket and satellite clock commands.

The command receivers shall accept and decode the following commands: I)

abort (G-l); satellite clock reset (G-4); retrograde rocket fire (G-5); and,

S and C-Band beacons "on" (G-If). Verification of commands shall be tele-

metered. Receipt of a retrograde rocket firing reset command shall be

indicated by an amber warning light loc_ted on the _,_ning light panel (see

Paragraph 3.8.9.4.1). , It shall be possible to use the command receivers for

emergency voice communications.

3.14.3 TEL_ - Telemetry equipment to be provided shall be a high

frequency telemetry transmitter, a low frequency telemetry

transmitter and power supplies. Data shall be telemetered to ground stations

to provide necessary real time information concerning the astronaut, c_psule,

and life support system. Telemetrj shall afford back-up in the event that

onboard data are not retrieved. Reliability shall be obtained through the

use of two independent telemetry system_.
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2.5.5.2.3
2.6.3.3.1
2.6.3.3.2
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2.6.3.3.Z
2.6.3.3._
2.6.3.3.!

2.5.5.2.5

3.14.3.1 LOW FREQUENCY _Y _ - The low frequency telemetry

_ransmi_ter shall operate ou 225.7 megacycles with a transmitted

power output of 3-3 watts. This unit shall transmit scleutific an_ aero-

mecllcal information by means of _ IRIG standaz_ FM subcazTiers_ oue containing

PAM mo_ulatiou (10.5 Ec subcarrier) which shall _rovide 90 data sssrples, each

measurt_ l-l_ _imes l_er second. This unit shall be capable of 4-!/2 hours

continuous oger_tlon. Continuous or iD, tez11L1.'f2t;e_.t E1"o1111clCC_Ln¢I operation

may be selecte_ an the groun_ _rior to flight. Coutrol of this unit frcm the

_un_ shall be through the ccmman_ receivers. Ul0oU interrogation, the system

shall o_erate for 6 mlnutes_ at which time it shall automatically tuz_ itself

off an_ be _n z_y status for the next interrogation.

3.1_.3.2 EGH FREQUEI_CZ _ _oA/_SM:Irt_j_R - The high frequency telemetry

trausmltter shall o_erate continuously ou 259.7 megacycles with

a transmitte_l Ix_er out!_t of 3-3 watts. This unit shall have the capability

of transmitting a Ixr_er output of 0.6 watts by a simple ground modification

require_ for conversion to the lower power.

3-i_.3-3 TEL_ POWER SUPPLY - Two (2) identical transistorize_ _x_er

SUlmPlles shall be provide_, one for each transmitter. The IX_er

s_ies shall operate f'A'C_, the capsule D.C. l_wer su!mpl7.

3.1_.M _NSP0_ AND _EACONS -

3.1_._.l Delete_

3.14._.2 C-BAND _EAC0N - The C-Ban_ rads_ tracking beacon shall be ccm-

_atlble with the FPS-!6 rs_lar system. The C-Band beacou trans-

IX_der shall consist of a translstorize_ receiver operating on a 5480.0 mega-

cycle frequency and a transistorized transmitter (except for its maguetron)

operating on a 5555.0 megacycle frequency. The transponder inpAt shall be

double l_tlse co_e_ an_ shall _rovide sufficient receiver sensitivity to

n6rmal!y attain a range of 805 statute miles (700 nautical miles) at orbital

altitude. Power output of this unit shall be 375 _atts peak.

3.1_._.3 S-BAND BEACON - The S-Ban_ radar tracking beacon shall be cum-

1:atlble with the SCR-58L_ Mocl. Ii radar ancl the VERLO_ lou_ range

rsdar. The S-Baml beacon tz_nsponder shall consist of a receiver operating

on a 2900.0 megacycle frequency an_ a transmitter operating on a frequeucy of

2950-0 meEaeyules. The transpDnder In'put shall be double Im_Ise code_ ancl

shall Imrovide sufficien_ receiver sensitivity to uorma/ly attain a range of

805 statute miles (700 uautical miles) at orbital altitude. Power out-put

of this unit shall be lO00 watts l_ak.
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3.1_.4.4 RECOVERY AIDS -

3.14.4.4.1 _/UEF RESCUE BEACON - The rescue beacon shall facilitate
recovery operations. This unit shall be a HF/UEF/MCd pulse

modul_ted unit containing 243 megacycle SARAH rescue beacon and 8.364

megacycle MCW portion of the SFASAVE beacon. The hq_beacon shall have a
transmitted power output of 1.O watt and the UEF beacon shall have a trans-

mitted peak power output of 7.5 watts. The EF transmitting portion of the
rescue beacon shall be primarily for sky wave propagation and shall have

sufficient range for sending a high frequency signal into the ionosphere and
returning this signal to scattered global localities for purposes of
establishing contact with randomly spaced, ground based direction finding

stations typical of those under the direction of the monitoring bureau of the
FCC. The UEF transmitting portion of the rescue beacon shall be "primarily

for establishing contact with airborne search vehicles and shall have a line

of sight range of at least 200 nautical miles. The HF/UEF rescue beacon shall

receive its power from the 1500 watt/hour isolated battery.

3.14.4._.i.I UHF AUXILIARY RESCUE BEACON - A second, completely independent

UHF rescue beacon shall be provided to aid in capsule recovery.
This shall be a UKF pAlse modu!_ted "Super Sarah" unit which shall operate on
a _requency of 243 megacycles with a transmitted power output of approximately

200 watts peak..

3.!4._.4.2 HF RESCUE VOICE COMMUN!CATIONS - The HF rescue voice commumica-

tlon system shall consist of an amp!druPe modulated HF trams-
mAtter-recelver using the same basic modules as the HF orbital voice communi-

cation system described in Paragraph 3.!4,! except that the rescue unit shall
have a power output of !.O watt. This unit shall receive its power from the

1500 watt/hour isolated battez-j.

3.14.4.4.3 _HF RACE-UP ORBITAL VOICE COMMUNICATIONS - The DEF back-up

orbital voice comm_nlcatlon system shall consist of an ampli-

tude modulatel t_ transmitter-receiver using the same basic modules as the
t_ orbital voice communication system described in Paragraph 3.1M.l; except

that the back-up unit shall have a O,5 watt _ower output and will not drive
the 2.0 watt amplifier. This unit shall be automatically energized at antenna

fairing deployment for continuous transmission for direction finding in the
recovery phase if selected by the astrom_ut. This unit shall have a useful

rs_ of at least 200 nautical miles when operated in con_unctlon with com-
patible rescue equipment. Power for this unit shall be received from the

1500 watt/hour isolated battez_j.

3.14.9 COMMUNICATIONS CONTROL PANEL - A communications control panel

shall be provided in the lower right-hand corner of the instru-

ment Immel. The control Immel shall contain audio mixing circuitry, volume
controls for the EF, t_F and emergen_j command voice channels, a "morse code"
keying button for high frequency telemetry transmission control, and a direc-

tion finding switch which shall enable the astronaut to use the energized
_HF trausmltter-receiver as selected for normal transmission and reception.

i i
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3.lb..5 CC_.EC0_IIC;CIONS CONTROL PANEL - (Continued)

'l"_evolume controls shall be vortically mounted, it _hal! be pousible for the

astronaut to rotate the volume controls with a fully inflated pressure suit by

gripping the edge of the instalment panel with his fingers and rotating the

control with his thumb. A "push-to-talk mike" button _hall be provided on the

abort handle (see Paragraph 3.8.8.2.2). Thi_ must be used by the astronaut

for transmission via the selected communications unit prior to capsule separa-

tion. The communications audio control _hall receive aural ala_n signal inputs

from the warning system tone generator (_ee Paragraph 3.8.9.4.1). The aural

alarms shall result in a steady tone audible through the astronaut's headset.

3.14.6 ANTENNAS - Antennas sha/.Ibe provided for all communication

systems. Antennas for each system shallprovide the required

coverage for each phase of the mission. Recovez-y system antennas shall be

mounted in such a manner a_ to prevent lo_s of _ignal from water or salt _pray.

Multiplexers, diplexers, coaxial _witche_ and miscellaneou_ Fu_ components shall

be utilized where necessary to limit the number of antennas.

3.14.6.1 C _ND S-BAND ANTENNA - A C and S-Band antenn_ system capable

of operation during all phases of the mission shall be provided.

The C and S-Band beacons shall remain energized until lO minutes after impact

through a time delay energized bythe landing system dual inertia switch as

indicated on the sequential schematic , Figure 6, Page 67 . This antenna

syste_ shall consist of three flush helices for each of the two beacons to pro-

vide omnidirectional coverage, with a power divider for each of the two beacons

and matched cabling from the power dividers to the antennas. Each antemma

shall be capable of separate or simultaneous operation. The C and S-Baud

antennas shall be externally located in a band around the capsule conical sec-

tion near the junction of the cylindrical recovery compartment.

3.14.6.2 BICONICAL A_,_ENNA - The biconicalantenna shall operate during

pre-launch, launch, orbit and re-entry phases of the mission.

This antenna shall be incorporated into the antenna housing, and shall be

Jettisoned at 10,000 feet altitude with the fairing. Through a multiplexing

system, the KF and UHF orbital voice ccmmuuications, both UHF co_nand receivers,

both telemetry transmitters shall utilize the biconical antenna.

3.14.6.2.! MULTIPLEXER - A multiplexer shall be provided to permit simul-

taneous or individual operation of HF/UHF transmitter-receivers

(excluding DF mode of UHF) high and low frequency telemetry transmitters and

both command receivers into the biconical antenna. The multiplexer shall be

compatible with the UEF descent antenna for use after jettison of the biconical

antenna. This unit shall be located in the capsule pressurized area.
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2.5.5.3

2.5.5.3
2.5.5._.2
2.5.5.4._

3.14.6.3 UEF DESCENT ANTENNA AR_%Y - A wire butterfly type descent antenna

shall be provided for sup.plying omnidirectional coverage. This

antenna shall permit simultaneous operation of both telemetry transmitters,

UEF back-up voice transmitter-receiver, UEF rescue beacon, and UHF command

receivers. The descent antenna shall be located on the capsule parachute

housing structure. This antenna shall be tethered until after main chute (or

reserve chute) deployment to prevent possible damage from the chute risers.

This antenna shall be spring loaded and shall be extended into the erect

operating position after a 16 second time delay from antenna fairing separa-

tion by means of a reefing cutter which shall sever the tle-down cord upon
actuation.

3.14.6.4 EF RESCUE ANTENNA SYSTEM - A telescopic whip-type antenna shall

be provided for use with the EF rescue beacon. _is antenna

shall be stowed in the recovery compartment and shall be automatically

extended by the landing system dual inertia switch (See Paragraph 3.17.2.5)
after parachute ejection. The antenna shall extend to 16 feet when in

operating condition.

3.14.6.5 HF DIPLEXER - A HF diplexer shall be provided for use during

the recovery phase to connect the output of the HF portion of

the H_/UEF rescue beacon and the EF rescue voice transmitter to the HF rescue

(balloon) antenna. The dip!exer shall be located in the capsule pressurized
area.

3.!4.6.6 UHF RESCUE BEACON ANTENNA - An independent whip type antenna

'_ system shall be provided for operation of the "Super Sarah"

beacon only. .,

3.14.7 Deleted

3.14.8 COAXIAL SWITCHES - Two single pole, double throw, motor-

operated coaxial switches shall be provided for switching from

the blconical antenna to the UH_ descent antenna upon main parachute deploy-

ment at lO, 000 feet altitude and for switching to the UEF back-up voice

transmltter-receiver, as selected by the astronaut.

3.1_.9 COAXIAL CABLES AND CONNECTORS - Ra_/therm Type 12-090S, 12-233

or 12-234 coaxial cable shall be used for all Interconnections

between the electronic equipment and antennas. Coaxial connectors shall be of

the miniature type.
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2.6.3.5.!

2.6.3.5.1

3-15 RECORDL_G EQUIPMENT - Recording equil_ent meeting the require-

ments of Specification MIL-E-527_%-I and MiL-E-_OOB(ASG) shall

be comprised of equil_nent as specified in the following i_z_'aphs. A

satisfactory is61ation technique shall be employed to avoid crossta!k or

interference between systems being fed from common pick-ups. Methods of data

recording within the capsule shall be as no_ed below: and as depicted in

Figure 8, Pa_e 82 herein. In addition telemetry equipment for transmitting

da%a from the capsule to ground stations shall be provided as specified in

Paragraph 3.14.3.

a. Photographic recording of astronaut.

b. Photographic recording of instrument panel.

c. Deleted

d. ._ape recording of data and voice.

e. Photo_Talmhic recording of cosmic ray collisions.

f. Deleted
r

3.15.1 CAMERAS - Cameras shall be provided as follows :

ASTRONAI_ OBSERVER CAMERA - A I_ motor operated

camera in accordance with MAC Drawlng No. 45-88704 shall

be provided for observation and recording of astronaut

motion and appearance. Film capacity of the astronaut

observer camera shall be 250 feet (I0000 frames) using

cronar base I_ film, with frame rates of 3 frames per

second during launch and re-entry trajectories and 1 frame

per 3 seconds during orbital flight. Frame rates shall be
generated by signals from the data progrannner.

be I_ OBSERVER CAMERA - A 16_m motor operated

csumera in accordance with MAC Drawing No. 45-8870A shall

be provided for observation and recording of instrument

displays. Film capacity of the instrument observer camera

shall be 500 feet (20000 frames ) using cronar base 16.za

film, with frame rates of 3 frames per second during launch

and re-entry trajectories and I frame per I0 seconds during

orbital flight. Frame rates shall be generated by signals

from the data programmer.

c. Deleted
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2.6.3.2
2.6.3.3.3

2.6.3._

2.6.2.5

2.6.3.2

3.15.2 TAPE RECORDER - A tape recorder in accordance with MAC Drawing

No. g5-88707, shall be provided for permanent data storage.

The recorder shall function continuously during all phases 6f the mission

and for I0 minutes after imlmct for recording of astronaut comments and

observations. All voice messages sent to ground stations by the astronaut

shall be recorded by this equipment. The tape recorder shall be ccmpatib!e

with the !_ulse duration modulation system, subcarrler oscillators (VCO) an_

direct recording mediums. This unit shall have seven heads for recording

data at a tape speed of 1-7/8 ips. Tape caPacity shall be 4800 feet of 1/2

inch mylar base-tape. A limit switch shall be provided for inter_a_ting

power to the recorder in event of tape breakage. Recording tracks shall be
as follows :

Track No. I - Direct Recording - VCO mixer outl_

Track No. 3 - Direct Recording of UEF voice below 3125 cps

Track No. 5 - Pulse Recording - composite PEM signal from

Commutator/Eeyer unit "B" (s@e Figure 8)

Track No. 7 - _ulse Recor_i. ng - composite PI_ signal from

Cc_utator/Eeyer unit "A" (see Figure 8)

3.15.2JI C0_ _ RECORDING Two P_PAM ccmmutator/keyer

systems, in accordance with MAC Drawing No. _5-88709, shall

be provided. These units shsll cc_mutate transducer data and shall SUl_Ply

PI_ and PAM outl_uts. The commutator portion of each unit shall signal

inputs at a rate of I!2-i/2 samples per second providing 90 data sa_ples,

each measured I-I/4 times per second, producing a signal wave train. The PAM

wave train out-put shall be transmitted to the PAM/PI_ converter: The PI_

output shall be Sul_lled to a record am_lifler which shall produce a signal

capuble of directly d__Iving a record head in the tape recorder. The PAM

output shall be transmitted to ground station aut_tic decu_nutation equip-

men¢. Each unit shall have its own power to provide required volta6es.

3.15.3 COSMIC RAY FIIM PACK - Four photographic recorders of cosmic

ray collisions shall be installed in the capsule. These shall

be furnished by NASA an_ shall be installed at the launch site (see Al_en_Ix
I-A).

3.15-_ DATA PROGRAMMER - A data programmer in accordance with MAC

Drawing No. 45-88710 shall be provided for intermittent

operation of the environmental control system water absorber, horizon scanners,

cameras, tape recorder, telemetry transmitter, and calibration of transducers

during orbital and post landing phases.
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3.15.5 SOUNDAND VI_RATi0N MEASURING SYSTE_ - A sound level measuring

system in accordance with MAC Drawing No.45-88713 Shall be

provided. This system shall consist of a piezoelectric/diaphragm ty_e micro-

phone which shall pick up pressure levels from II0 to 140 decibels in a

frequency range of 37 to 9600 cps. It is anticipated _t the souhd pressure

level during the launch phase may be approximately 135 decibels. Vibration

measurements shall be recorded by the vibration measuring system provided in

accordance with MAC Drawing No. 45-88714. This system shall consist of a

piezoelectric transducer for vibration pick-up in a frequency range of i0 to

2000 cps an_ a vibration amplifier for increasing the OUtl_t of the transducer

to a level Cmml_tible with the vibration and acoustical (spectrum) analyzer,

provided in accordance with MAC Drawing No. 45-_711. This analyzer shall

receive and convert acoustical and vibration data to amplitude versus frequency

signals for recording as indicated in Figure 8, l:_6e 82 herein.

3.15.6 VOLT__ CONTROLLED SUBCARR_ER OSCILLATORS - Voltage controlled

subcarrier oscillators in accordance with MAC Drawing No. M5-8870(

shall be provided. PAR outputs from the ccz_autators, 3 volt" D.C. and pitch,

roll and yaw signals from the rate package shall apply instrumentation data

voltages to the subcazTier oscillators.

3.15.6.1 COMPENSATING OSCIllATORS - A compensating fixed frequency

" oscillator in accordance with MAC No. 45-88700 shall be provided

for monitoring wow and flutter. This shall be adjusted to operate at 312 5

c_s with an adjustable voltage out_mt.

3.15.6.2 _ AMPLIFIER - Two mixer amplifiers in accordance with MAC

Drawing No. 45-_700 shall be provided for caps u!e power con-

version from 24 volts D.C. to 6 volts D.C. for use by the subcarrier

oscillators. These units shall mix and amplify oscillator outputs for the

tape recorder an_ telemetry transmitters.

C,
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2.5.6

2.3.3.3.2
2.5.4.2
2.5.6.l
2.5.6.2

3.16 _IAV!GATi0NAL AIDS - The Astronaut shall be provided with

manual navigational aids which shall allow basic navigation

without communication or automatic system references. (See Paragraph 3.8.9.6

for dead reckoning earth path indicator. )

3.16.1 PERISCOPE - An optical periscope, in accordance with MAC

Drawing No. 45-86701, shall be provided. (See Appendix I-C,

Item 3.18 herein. ) This unit shall be located so as to partially support

the instrument panel (see Paragraph 3.8.9) such that its display appears in

the lower center of the instrum_t panel. This installation sha/_l provide

an optical reference point at FZ 135.59, TY 5.780 and X0.O0 station lines,

based upon an astronaut's eye reference point at FX ]_18.20, TY 22.82 and

BX 1.28. The periscope shall pro_Lde an 8 inch diameter circular display

with the image plane inclination at approximately 45 degrees from the YO.00

axis. The periscope circular display shall provide the following:

a. Outer view of the horizon circle.

b. Center view of the spherical earth.

Ca High and low magnification of the center view a__ the

point where the vertical intersects the earth's surface.

The low magnification shall provide a complete horizon

to horizon view. The high magnification center field

view shall provide a maximum of 30 degrees with magnifica-

tion increased accordingly. Magnification view shall be

adjustable by actuation of the magnification control

provided on the left-hand side of the periscope body.

de Target index located in the center for definition of

earth position relative to intersection of vertical with
the earth's surface.

e. Ad4ustable altitude indices and visual altitude indication.

f. Attitude indices for indication of ;itch and roll attitudes.

g. -34 degree retrograde pitch attitude fixed indices.

h. Fixed reticle lines shall be provided for earth and sk_I

camera field of view when capsule is aligned to vertical.

i. Fixed reticle lines for alignment of the capsule normal

axis with the earth vertical.

j. A -!_ ° 30' true vertical index on upper portion of display.

R-1
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2.5.6.2

3.16._- PERISCOPE - (Continued)

k. Drift indices and drift set scale for capsule orientation

with the ground track.

it Sun-moon index - A graduated settable 360 degree index

about the perimeter for measurement of the angle of the

rising or setting sun or moon relative to the capsule

longitudinal axis. A high density sun filter shall be

provided for viewing of the sun without eye discomfort

or damage.

m. C!ear 3 yellow, red and neutral density optical filters

shall be manually selected by the astronaut.

The lower optical portion of the periscope and the periscope

access door shall extend or retract automatical!ywith provisions for manual

override. Automatic extension and retraction shall occur in less than 5

seconds each. An amber light located on the upper left of the periscope

display shall illuminate at any time when the lower optical portion of the

periscope is in any position between locked _tendedand locked retracted in

the retract cycle.

3.16.1.1 PERISCOPE C0i_TROLS - The following controls sha!ibe provided
on the periscope:

a. Reticle illumination control knob )

)
b. Altitude kmob and indicator )

)
c. Drift knob )

)
d. Sun-moon index control lever )

e.

f.

On periscope face

Two-position (high and low) magnification change)
lever - 30 degree total travel.

Four-position filter selector lever - 30 degree)
travel.

) On

) _ft-

Hand

) side of

Body

go _uua! extension and retraction control lever -

25 degree total {ravel - On right-hand side of

body.



DATE !2 _rch I@_

Revlseo _ _gust !96o

NASA S-6REVISE D

MqDONNELL  
ST. LOUIS, MISSOURI

PAGe 85

_eeOeT 6603

MOOK Mercury Capsule

2.5.6.2

2.5.6.2

2.5.6.2

2.5.6.2

2.5.6.2

3.16.2 NAVIGATIONAL AID KiT - A navigational aid kit in accordance

with MAC Drawing No. 45-81089, shall contain maps, cards,

pencil and hand computer. These navigational aids shall be bound together in

a booklike fashion in accordance with MAC Drawing No. 45-81087, for simplicity,

convenience and ease of handling. The navigational aid kit shall be mounted

to the periscope directly below the circular display. All navigational aid

kit functions m_y be performed with inflated pressure suit gloves.

3.16.2.1 STEREOGRAPHIC MAPS - Polar stereographic maps in accordance

with MAC Drawing No. 45-81706, shall be provided.

3.16.2.2 HAND COMPUTER - A circular hand computer in accordance with

MAC Drawing No. 45-8108_ shall be provided for use by the

astronaut for general and special computational purposes. The computer shall

contain standard one cycle "C" and "D" slide rule scales, with related stand-

ard sine and tangent scales; navigation scales relating velocity, distance,

and time, to radius and angle; and scales to determine drift corrmctions as

a function of position latitude between +60 ° and -60 °, altitude between 50

and 250 nautical miles, and orbital inclination of +30 ° to -30 ° . Nomen-

clature and markings shall be black on dull white or natural anodize of

suitable size and contrast for astronaut resolutions at a distance of 25

inches.

3.16.2.3 - Check, chart, and note cards shall be provided as

required by the mission as outlined in Paragraph I.i.!.

3.16.2.4 PENCIL - A special pencil in accordance with MAC Drawing

_-81086 shall be provided. This pencil shall be usable

for writing on clear plastic. A pencil holder and retention card assembly

shall be provided for pencil storage and retention.

R-I
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2.5.3
2.5.3.1

2.5.3.1.!

2.5.3.1.2

2._.3
2.5.3,1

2.5.3.1.1
2.5.3.1.2
2,_.3.3.3
2.5.3.3.5

2.1.2.6.3

3.1.3
2.).3.1.4
2.5.3.2.1
2.5.3.2.2
2.5.3.2.4

2.5.3.1.4
2.5.3.3.1

2.5.3.3.3

3.17 LANDING AND POST-LANDL_G AND SURV!_;'AL SYSTEMS - A capsule land-

ing system shall be provided, consisting of components tabulated

in Appendix I-C herein, Item lO. The landing system in accordance with MAC

Drawing No. 45-41700 shall include two independent parachute systems, sequencinl

controls, aud post Iced_tug equipment. All parachutes, harmesses sad parachute

bags as specified herein shall be shipped directly to the lauuch site where

they. will' be Government inspected an_ packe_.

3.17.1 La/TDING SYST_}4 - The landing system shall consist of a primary

system comprising a main parachute, a drogue parachute, and

associated sequencing controls; and a reserve system comprising a reserve

p_rachute, a pilot parachute, and associated sequencing controls. The landing

system sequencing controls shall be armed by the tower separation sensor

For missions aborted bet-_een !0,000 feet and hO, O00 feet, a time delay between

escape tower jettison and drogue chute deployment of a minimum of t_o (2)

seconds shall provide a sufficient time lapse re_ctuired for various functional

sequences during the abort maneuver. For missions aborted at an altitude

below lO,000 feet, a second tlme delay of t_o (2) seconds shall prevent

simultaneous actuation of the drogue mortar and the antenna fairing ejector.

3.17.1.1 DROGUE PARACHUTE SYSTEM - A six (6) foot diameter conical ribbon

type drogue parachute assembly with a thirty (30) foot bridle

length, shall be provided for adequate dynamic stability and deceleration

during the re-entry phase. The drogue chute shall be constructed of cotton,

nylon and dacron materials and shall be desigmed for a dynamic pressure of

116 pounds per square foot considering deployment at a geometric pressure

altitude of 40,000 feet. The drogue chute shall be stowed in a drogue chute

bag. This assembly, a chaff packet, compatible with C, S, and L band radar,

and a mortar sabot shall be located in the drogue mortar tube. At 42,000

feet barametrlc pressure altitude, a barostat (aneroid pressure switch) shall

receive static pressure from a static plenum chamber, close a switch and

com_!ete an electrical circuit to a cartridge squib located under the mortar

tube, initiating a gas chsmge. The _as charge shall force the mortar sabot,

an_ drogue chute assembly from the mortar tube causing the chute to deploy.

The drogue chute shall be attached to the antenna fairing by a 3-riser
arrangement and shall be released by Jettison of the antenna fairing.

3.17.1.2 MAIN PAP_ SYSTEM - The main parachute assembly shall be a

six,y-three (63) foot diameter reefed (12 percent for _ seconds)

ring-sail type parachute designed to provide a stabilized sinking speed of

thirty (30) feet per second at five thousand (5000) feet altitude for a two

thousand one hundred sixty (2_160) pound capsule. The main parachute of nylon

material shall be designed and constructed to withstand shock loads encountered

R-2
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3.17.1.2 MA_ PARACHUI_ SYSTEM - (Continued)

at tern thousaud (i0,000) feet deployment altitude at velocities up to 295 feet

per second true velocity. It shall be considered that there has been no veloc-

ity decrement occasioned by drogue chute deployment, so that drogue chute fail-

ure cases shall be completely covered. The maim parachute shall be stowed in

the cylimdrlcal recovery compartment aft of the comical _erbody and its

deployment bag lanyard shall be connected to the autenm_ fairing so that upon

antemma Jettison, the maim chute, as it pulls out of the chute pack, shall be

deployed. A Ima_achute deploymentbrld!e, fabricated from lO00# tubular nylon

webbing, shall be attache_ to the apex of the parachute in such a maumer that

the loads encountered upon parachute deployment shall be distributed sym-

metrically about the apex. This shall take place at tau thousand (lO, O00) feet

geometric pressure altitude as sensed by a barostat (aneroid pressure switch).

The barostat shall complete an electrical firing circuit to the antenna fairing

ejector assembly subsequently Jettisoning the antenna fairing. The barostat

shall also initiate extension of the periscope. Upon separation of the autemma

fairing, the maiu chute ejector gas generator assembly shall be electrically

initiated, and shall produce gas for injection into the maim parachute ejector

bag, which, with the antenna fairing, shall eject the maim chute pack from

the recovery compartment. As this occurs, the main chute shall pull cut of

the maim chute deployment bag, releasing the antenna fairing, drogue chute and

bag. At the time of main chute ejection, a SOFAR bomb, preset for sound raug-

ing at a depth of thiz_y-five hundred (3500) feet, shall be ejected. (See

Paragraph 3.17.2.1. ) Separation of the autenma fairing shall energize the cabin

air inlet and exhaust v_Ive "open" circuit for ventilation la low altitude abort

maueuvers; energize the 243 mc _ rescue beacon; de-energize the ASCS;

energize the UEF beacon for direction - finding mode; switch from the bicone

antenna to the UEF descent antenna; simultaneously energize a 60 second time

delay relay and power and control relay which shall open the reaction control

system pitch and yaw high level thrust chamber to expire H_p02; and, after a

twelve (12) second time delay shall arm the impact sensor (dual inertia s_tch),

pressure switch aud the impact bag extend valve. Gore colors of the main para-

chute shall be natural and international oraugm alternately arranged.

3.17.i.3 PILOT PARACHUTE - The pilot parachute sha/_l be a flat circular

type, seventy-two (72) inch diameter parachute with a 30 foot

bridle length. Construction shall be of nylon cloth, "with nylon w@bbing and

cord, desigu for deployment in event of failure of the main parachute. Deploy-

meat of the pilot parachute shall be controlled by the astronaut through

act_tion of the "Reserve Deploy" _rltch (P-l%) located on the left haud co=sole.

U_on actuation of the "Reserve Deploy" switch (P-l_) the deployment gun main

charge cartridge shall be initiated both electrically, provided antenna fairing

separation has occurred, and mech_uically. Actuation of the "Reserve Deplo3#'

switch (P-14) shall also initiate electrically (after autemma fairing separation _

the maim chute disconnect squib cartridge, aud initiates a !.0 second time de/_y'

l_r trm/_ which shall fire the deployment gun main charge cartridge, the

reserve chute ejector squib, the im;ac_ bag e_r_end vs_ve actuation, and after a

twelve (12) second time delay arm the in;act sensor (dual inertia switch) and

pressure switch. Actuation of the deployment _u= maim charge cartridge

R_3
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3.17.1.3 PILOT PARACKUTE - (Continued)

shall actuate the deploy gum projectile assembly to which the pilot chute

bridle assembly shall be attached. The bridle assembly shall be attached

to the projectile assembly on one end and to the pilot chute canopy on the

other. Upon extraction of the pilot chute from the reserve chute bag, its

la_ shall pull the bag from the recovery compartment. The reserve chute

shall then pull out o.f the bag, which shall be permanently attache_ to the

apex of the reserve chute to assist development of a more symmetrical chute

deployment.

3.17.!._ HESERVE PAP_ - The reserve parachute assembly shall be a

slx_y-three (63) foot diameter reefed ring-sell type parachute

identical in design, construction aml reefing to the maim parachute. The

reserve parachute shall be stowed in the cylindrical recovery compartment,

az_ its deployment bag shall be attached to the pilot chute lanyard, so that

upon deployment of the pilot chute, the reserve chute deployment bag shall be

extracted. As the pilot chute deploys, the reserve ejector gas generator

assembly shall be electrically initiated and shall produce gas for im4ection

in the reserve chute ejector bag which, with the pilot chute, shall extract the

reserve chute pack from the recovery compartment. At the time of reserve chute

ejection, an alumimum powder marker package, attached to the capsule by a

lsnyard, shall be ejected. (See Paragraph 3.17.2.2. ) In a normal landing

sequence where the reserve chute has mot been deployed, the reserve chute shall

be ejected from the capsule through the "rescue aids" toggle switch (P-15)

after the pressure switch or the impact sensor (dual inertia switch) has

become energized. The reserve chute shall also be ejected after rum-out of a

ten (lO)mlmute time delay which shall become energized by closure of either

the pressure switch or the impact sensor (dual inertia switch) upon impact.

This time delay shall bypass the "rescue aids" toggle switch, and shall energize

the same circuitry as _he "rescue aids" toggle switch (P-15).
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3-17.1.5 IMPACT SKIRT - The capsule shall be equipped with a fiberglass/

silicon rubber impre,gmated impact skirt in accordance with MAC

Drawing No. M5-32700. The !=pa.ct skirt shall be attached to the capsule strac-

tural assembly and to the ablation shield by a skirt retainer ring at 219

points equally spaced around the inside of the ablation shield on a radius of

approximately 35 inches from the Z axis. The impact skirt shall be capable

of withstanding landing inrpact loads for water and earth !anding_. A torus

bumper of material conforming to MAC Drawing No. It5-_270! shall be installed

on the periphery of the ablation shield and shall prevent the ablationshield

from damaging the pressure bulkhead upon landing. The torus bumper shall be

inflated to a design pressure of I0 psig at impact skirt extension. The

iml_ct skirt shall be capable of being extended by both automatic and manual

systems.

Automatic extension shall take place 12 seconds after antenna

fairing separation. At this time, the explosive valves on the heat shield

release system shall be ignited releasing pressure from the pneumatic tank,

and this shall actuate the heat shield release mechanism allowing the ablation

shield to drop down and extend the Im_ct skirt. As the heat shield release

mechanism reaches its extended limits, nitrogen stored under 3000 psi, frmm

the pneumatic tank shall inflate the torus bumper. Upon impact, air shall be

for_ed out of orifices near the bottom of the iml_ct skirt allowing the cap-

sule to settle to a normal attitude after impact. Actuation of the rescue aids

switch by the astronaut or run-out of the ten (10) minute time delay shall

start a sequence of events which shall include deflation of the torus bumper.

(SeeFim=e 6 z:_e 67. )
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3.17.1.5 n,_ACT _ - (co,,tinued)

Water shall be removed from the impact skirt/ablation shield

cavity by hoisting the capsule and allowing the water to drain out through

settling orifices and drain holes spaced about the bottom of the impact
skirt. --

3.17.2 POST LANDI_NG SYSTEM - The post landing system shall include one

SOFAR bomb, aluminum powder marker package, shark repellant

package, and inertia switches for actuation of equipment essential to recovery.

3.17.2.1 SOFAR BOMBS - Two (2) SOFAR bombs shall be installed. In a

normal landing sequence, one of these shall be ejected at main

chute deployment at I0,000 feet altl_ade. This bomb shall be armed to trahsmlt

signals at 3500 feet depth. The second bomb shall be used to transmit sound

ranging signals at a depth of 4000 feet. This SOFAR bomb shall be permanently

mounted to capsule structure and shall indicate that the capsule has submerged

to an unrmcoverable depth.

3.!7.2.2 _ POWDER MARKER - An aluminum powder marker package :

shall be _rovided to aid in visual location during the search

phase. In a normal 1_r_n E sequence, the marker package shall be ejected after

reserve chute ejection and i=pact on the water. In a landing where the reserve

chute has been deployed, the marker package shall be ejected with the reserve

chute. The powder shall be packaged in a water soluble container attached to

the capsule by a retainer line.

3.i7.2.3 SHARE REPELIART - A shark repellant packet assembly shall be

provided to aid in astronaut protection while in the water

after egress. The shark repellant shall be packaged in a water soluble

container attached to the outside of the impact skirt.

3.17.2.4 RECOVERY _ LIGHT - A high intensity flashing recovery

light in accordance with MAC Drawing No. 45-86702-3 shall be

provided. Flashing rate of the light shall be at least fifteen (15) flashes

per minute at an intensity which shall be visible below twelve thousand

(12,000) feet at a distance of approximately fifty (50) nautical miles on a star-

lit moonless night at a relative humidity of at least ninety (90) per cent.

The light shall have self-contained batteries.

3.17.2.5 IMPACT SENSOR - The impact sensor (dual inertia switch) shall

initiate the following functions:

a. Initiate main parachute disconnect.
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S.17.2.5 L_PACT SENSOR - (Continued)

bQ

Ce

Imitiate the reserve parachute ejector sad disconnect and

the pilot parachute deployment gun after closing the "rescue

aids" toggZe s-_tch (P-!5)

Energize a ten (I0) minute time delay which shall, upon rum-

out, initiate the rese_re parachute ejector and disconnect

and the pilot parachute deployment gun in the event that the

"rescue aids" toggle switch (P-15) remains open.

d. Energize KFrescue autemmaforHFSEASAVE direction finding
beacon aud KF rescue transceiver.

e. Energize SEASAVE beacon.

f. Energize HF rescue transceiver.

g. Energize the auxiliary UHF rescue beacon.

h. Start recovery flashing light.

ie

J.

De-e_erglze excess commumications sad instrumentation.
I

Energize a time delay to maintain S-Band and C-Baud

beacons, low and high frequency telemetry umits, the tape

recorder sad camera operation until ten (lO) minutes after

Impact.

Arm a 5 second time delay which shall be energized by

closing the "rescue aids" switch (P-15) circuit. This time

delay relay shall vent the torus bag, energize a 30 second

time delay relay which shall initiate the HF whip autemn_
extension.

3.17.2.5.1 PRESSURE SWITCH - Tn event of mal_k_uction of the impact sensor

(_ inertia switch) the pressure switch shall initiate the

functions _S defined for the impact sensor, Paragraph 3.17.2,5 herein.

3.17- 2.6 Deleted

R-2

R-_
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3.17.3 SURVIVAL KIT - Survival Equipment as supplied by the Govemnt

(See Appendix I-A) shall be contained in a contractor furnished
Con%alner conforming to the requirements of MAC I_-a_In6 No. 45-81029. The

container shall be par_Itloned into two compartments; one (snap enclosed) for
housing a modified PK-2 one-man raft; and one (zipper enclosed) for housing

balance of the mu_Ival gear. A _, 96.0 inches lon6, with a snap
fastener shall be provided, to Join the astronaut, survival kit and/or

capsule tmge_her. A retentlon line shall be provided in the container for
connectlm_ the life raf_ and survival kit. Stowa6e provlslbns _shal! %e made
for the astronaut's suit neck dam and for the knife an_ flashl_t at tlme

of e6:ess. The survival ki_ _onC_tner shall be _2.6 inches low, 9.5 inches
wide and shall have marimnm thickness of 3.0 inches, _ fo!lowlng items of

surrlva! equil_ent shall be supplied by the Gove_m=ent:

(i) Modified P_-2 one-man Life raft, PN RY Model 3_-866K, Mod. i,
with M_-% r_ul, ef valve

(i) Chemical DesaltlaS Kit (for 8 _Ints)

(3) Dye Marker packets

(2) Shark Chaser Peckers

(i) _attery-Powerei Survival Light for Night-time signaling
use (ACR-_-E or e_ulvalent)

(i) S_ _ _0 r l

(i) l_Irst Aid Kit conslstin_ of:

Gauze Compress
Gauze _uds_e
Three Z_ectors: Two Anti-Seaslc_ess and one

pain rellevLu_ (M_-+_ of I/_ grain each)
Yifteen C_cef_-acycline Tablets (_ grains each)
Six motion-slckness tablets (Mecllzlne-3/8 @_s_n each)

_slln _ndage

Small cake of soap
Tube of Zinc Cxlde OinC_-u_ (Approx. 2 1/2 oz. )

(i) Si6nal Whistle

(I) Small can Survival Rations

(1) Approximately 18 full-slze waterproof matches in waterproof

me_al container (additional match heads shall be contained
in the Survival knife handle)
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3.17.3 SURVIVAL KIT - (Continued)

i0 feet multi-braided nylon lime (fish hooks shall

be contalmed in Survival knife bared!e)

(1) Small Pocket Knife

(i) SARAH Radio .Beacon with Antenna am_ Battery

(uztra_-5 _ }m-7)

_he Survival Kit shall be packed by the contractor an_ shipped

to the Launch Site for installation in the Capsule.
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_.5.3.4 3.18 HANDLLNG PROVISIONS - A hoisting loop assembly in accordance

with MAC Drawing No. 45-32263 shall be provided for capsule

pick-up by helicopter. The loop shall be attached to the recover/ compart-

ment structn_ assembly by two hoist !oop support fittings. The hoist loop

shall be constructed of 9,000 pound capacity dacron webbing with a fiberglas

plastic spring strap taped to the dacron to cause the !oop to erect upon

ejection of the antenna.fa/z__ng. Two auxiliary hoisting fittings in accor-

dance with MAC Drawing No. 45-32068, located at capsule station line Z123.00
shall be provided.

3.19 SUPPOR_ EQUIPMENT - Support equipment for Mercu_j capsule

shall be as separately negotiated in CCP 52 Series.

3.20 PTROTECHN_CS - Pyrotechnic devices in accordance with MAC

Drawing No. 45-72001 (as specified in Appendix I-C, Item i!
herein) shall be provided for the following:

a. Umbilical disconnect

b. Capsule-adapter clamp ring separation

c. Tower clamp ring separation

d. Retro package release

e. Ps_-achute deployment and disconnect

f. Antenna fairing ejection

g. Sound ranging and fixing (SOFAR)

h. Rescue antenna e_ausion

i. Snorkel valve actuation

J.. Snorkel inlet door

Pyrotechnics _ith the exception of snorkel valve squibs shall be installed
at the launch site.

4.0 QUALIFICATION

4.1 MAC QUALIFICATION - Qualification of equipment and subsystems

shall be accomplished by MAC or by subcontractors under MAC

direction as. defined in MAC Report 6495 and in component specification con-
trol _gs. Qualification status of parts shall be as tabulated in MAC

Drawing No. 45-00003.
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2.7.3

2.7.4

2.7.2

_.2 NASA QUALIFICATION - Capsules supplied by the contractor will

be used in a qualification flight test program to be conducted

by the NASA. The capsule and its systems shall demonstrate satisfactory per-

formauce within the framework of this specification. This qualification

program will have as its ritual objective the accomplishment of the missions

described in Paragraph 1.l.l herein.

5 •0 TESTING

5.1 MAC TESTLNG - The contractor shall undertake structural, aero-

dynamic, hydrodTmamic, equl;ment, compatibility, acceptauce,

and evaluation tests as required in SUl_ort of the capsule development pro-

gram.

5.2 NASA TESTING - A program of research and development flight
testing of the capsule will be undertaken by the NASA. This

program will include full-scale flight tests of earlier capsules as descz__bed

in configuration specifications bearing a dash number of this basic specifi-

cation which corresponds to a capsule number.

6.0 DEFINITIONS -

NASA National Aeronautics and Space Administration

MAC McDonnell Aircraft Corporation

Normal land impace_ - Landing in the vicinity of the launching

I_ at Cape Canaveral. This local terrain shall be

studle_ so that the soil c_cteristics used in

lauding calculations _ represa=t conservative

values for a large percentage of the possibilities.

Wind drift aud parachute swing angles used will he

based on probability studies.
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APPENDIX I-A

GOVEE2_ FLTBNISHk_ EQLKE?MENT - CONT_KACTOR h-NSTALLED

Item Qty. Nom_c_t_e

*l Survival Equipment as Follovs:

(See Paragraph 3.17.3)

i.i

1.2

1.3

1.4

1.5

i.6

1.7

1.7.1

!.7.a

1.7.3

1.7.4

1.7.5

1.7.6

1.7.7

1.7.8

1.8

!.9
!.!o

!

1

2

3
1

1

!

As Req.

As Reg.

3

15

6

As Beq.
1

1

1

1

1.11 l0 ft.

1.L2 1

1.13 l

Modified PK-_ One-Man Life Raft,

FN RF Modal 3B-866_, Mod. l, with
MB-4 relief valve

Chemical Desaltimg Kit (for 8 pints)
Shark Chaser Packets

Dye M_rker Packets

Battery-Povered Suz-rlv_l Light for

Nighttime Signaling Use (ACR-_-E

or Eauivalent )

Signal Mirror

First Aid Kit consisting of:

Gauze Compress

Gauze Bandage

Injectors: Two Anti-seasickness

and One Pmia Relieving

oz 1/4 grin each)
O_/t etracycline Tablets

(4 grains each)
Motion-Sickness Tablets

(Mec!izine - 3/8 grain each)

Muslin Bandage

Small Cake of Soap

Tube of Zinc Oxide Ointment

(Approx.- 2-1/__ oz. )

Signal Whistle
Small Can Surviv_l Eations

Full-Size Waterproof Matches

in Waterproof Metal Container

(Additional match heads shall

be contained in the survival

knife hau_le )

Mu!tibraided Nylon Line

(Fish hooks shall be contained

in survival knife handle)

Small Pocket Knife

Radio Beacon with Amtemma

and Battery (Ultra RB-5 aud RB-7)

* The Survival Kit shall be packed by the contractor and shipped to the

launch site for insta//_tion in the capsule.
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A

Item

2

3

5

6

6.1

6.2

6.3
6._

7

7.1

7.2
7.3

8

9

lO

APPENDIX i-A

GOVEBNMENT FURNISHED EQUIPMENT - CONTRACTOR iNST_

Qty. Nomenclature

Food, Low Residue 1.70

Deleted

4 Film Pack, Cosmic Ray .. .30

(See Paragraph 3.15.3)

Deleted

Connectors, Pressure Suit,

Consisting of:

1 Suit Inlet Hose .70
1 Suit Outlet Hose i.I0

Deleted

2 Instrumentation Patch, .OB

16-Terminal (1 Inside,

! Outside )

1

1

1

1

Face Piece Seal Bottle,

B. F. Goodrich P/N 3PI056,

Including:

i - Bottle

i - Reducer

! - Hose

Flashlight with Batteries

Size C-Cell (See Paragraph

3.8.5.2)

Knife, Survival

(See Paragraph 3.8._.i)

Container, Food, 2" X 5" X 6" Max.

(Army QuartermasterCorps. per

MAC ora_=g No. 45-o19'T17)
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AFPENDIX i-B

FURNISHED EQUIPMENT - GOVERNMENT !NSTA_

Not Used
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Item

1

1.3

1.3.Z

1.3.1.1

1.3.l.l.1

1.3.l.2

1.3.2

1.3._.l

1.3._.2

1.3.4.3

APPENDIX !_

CO_WI"RACTOR-FUP_F_SHED EQUIPMENT - CONTRACTOR INSTALLED

GENERAL

IDENTIFICATION

Qty. MAC No. _v_. No.

45-ooooi-37 .....

1 45-31oo1-303 .....

1 45-31oo3-3o5 .....

1 _5-32ooo-313 .....

1 45-32OOl-3O3 .....

1 45-32002-303 .....

z _5-35o35-3Ol .....

1 45-32003-301 .....

l 45-3_-.e45-3Ol.....

1

1

1

Nomenclature

General Assembly, Mercury

Including:

Structural Assembly, Pylon

Antenna Assembly, Communi-
cations

Capsule Assembly

Structursl As s_mbly,

Capsule

Structural Assembly Comical

Section

Window Assembly, Capsule

Ym_er (For#ard Viewing)

Structural Assembly

Cylindrical Section

Shingle Imstallatioa,

Capsule

Insu!mtlon Installation

Heat Shield Assembly

Including:

S_acer

Heat Shield

Hell-Coil Imsert

45-32038-3o7

45-32052-303-
z6

45-32052-7

45-3eOSe-!l

mm_q He!i-Co!! Corp.

3591-_N-375

"-:=' °" "°'"" C _'?N_'CIL'_":TT=I-.L
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Item
n

1.3.4._

1.3.4.5

1.3.5

1.3.6

z.3.7

z.3.8

1.3.9

z.3-io

1.4

1.5

!.6

1.7

1.7.1

!.?.z.z

APPENDIX i-C

CONTRACTOR-FURNISHED EQUIPMENT - COh_fRACTOR INSTALLED

2-1-9

6

1

1

1

1

1

1

1

1

1

1

GENERAL (Continued)

Nomenclature

Helical Coil Insert

Shim

Door Assembly, Periscope

Pin, Periscope Door Hinge

Window Assembly, Capsule
Outer

Impact Cushion Installation

Amtemma, KF Rescue,
16 Ft. Whip

Autemma, Aux. UHF Rescue

Adapter Assembly, Atlas

System lustallatiom, Recovery
(See Item lO)

Rocket lus_m/_latiom,

Retrograde (See Item 2)

Spacer, Ad4ustiag Retro

Retention Assembly, Retro-

grzae Package

Rocket Imstal!ation, Escape

(See Item _)

Escape Rocket Structural

Assembly

Ballast, Nose

mlmmm _alm

45-33002-303 .....

45-h1001-319 - ....

45-5oooz-z

45-50oz4-5 .....

45-7203o-301 .....

45-5!ooi-3o3

45-91ooe-3o5

$5-Szozo-3oz
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Item

1.7.1.2

1.7.1.3

1.8

1.9.1

1.9.2

1.9.3

1.9.4

1.9.5

1.9.6

I.i0

AP_DIX !-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR LNSTALLED

GENERAL (Continued)

IDENTIFICATION

Qty. Nomenclature MAC No. Mfg. No.

2 Falring, Rocket Junction 45-5!024-i .....

Box Lug

2 Fairing, Escape Rocket, 45-51023-i .....

Tunnel Wiring

1 System Installation, Manual 45-61001-301 .....
Controls

1 H202 System Installation 45-61075-301 .....

1 System Installation, Reaction 45-62001-27 .....

Controls (See Item 6)

! Pressurization !usta/_lation, 45-62010-17 .....

Reaction Controls, Manual
and Automatic

1 Pressurizationlnstal!ation, 45-62010-17 .....

Reaction Controls, Manual

az_Automatic

1 Fuel Installation, Reaction 45-6eOhO-303 .....

Control

1 Fuel Installation, Reaction 45-620hO-305 .....

Control

1 Installation, Min. "E" 45-62049-5 .....

Insulation, Reaction Controls

! lustallatiom, MAn. "K" M5-620hg-7 .....

Insulation, Reaction Controls

! Syst_mlustallation, Pyro- 45-73001,19 .....

technics (See Item!l)
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Item

1.10.1

l.lO.l.l

1.10.4

l.!0.5

i.I!

1.12

I.i5

1.16

1.17

APFENDIX !-C

CONTRACTOR-FURNISEED EQUIE4ENT - CONTRACTOR INSTALLED

&7_J_AL (Continued)

IDENTIFICATION

1

1

i

i

1

i

1

i

%

!

Nomenclature

Installation Conical Fairing
Pylon to Capsule

Fairing Assembly, Pylon to
Capsule, Conical

Clamp Ring, Capsule-Adapter

Installation, Antenna
Fairing Ejector

rnstallation, Retaining Ring,

Pylon to Capsule

Installation, Emergency

Controls (Manual)

Electrical Installation,

Escape Rocket

Electrical Installation,
Pylon

Electrical Installation,
Amtenn_ Fairing

Electrical Installation,
Midsection

45-72043-!

45-72040-1

45-72o5o-3oz

_5-77ooo-i

45-77001-301

45-77oo2-i

45-78003-305

1 Electrical Installation,
Heat Shield

_5-78ooz-3o7

1 Electrical Installation,
Retrorocket

_5-78oo2-!

i Electrical Installation,
Adapter - Atlas

_5-79001-i
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Item
m

1.18

1.18.1

1.18.4

1.18.5

1.LB.5.1

1.18.5.2

!./.8.5.3

1.18.5.4

i.18.5.5

i.!8.5.6

1.18.6

_IX I-C

CO_RACTOR-FURNiSHED EQUIPMENT - CONTEACTOR INSTALLED

1

1

1

1

1

1

1

1

1

1

1

1

GENERAL (Continued)

II_A_TIFICATION

Nomenclature

Equipment Installation

(See Items 3, 4, 7, 6,

7, 8 aaa 9)

Equipment Installation, R.H.
Console

MAC No. MrS. No.

45-80018-i .....

_5-81002-309

Main Instrument Panel

Panel Assembly, L. H.
Console

45-81100-309 .....

45_!iI0-303 .....

Installation, Window Pole

and Flzsh!ight

Cover and Filter

Assembly, Window

Cover Assembly

Cover Assembly

Filter Assembly, For_az_l

Looking Window

Filter Assembly, For_sa'd

Looking Window

Mirror Assembly, Extended

Viewing

Filter Assembly, Polaroid,

.r.mmge Suppression

Installation, Face Lens
Seal Bottle

45-81098-i

45-56oo5-3o!

45_6oo6-1 .....

_5-8_06-2 .....

45_6oo7-i .....

45-86007-2

45-86o28-I

45-86o34-I

45_eo7o-1
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1.18.7

APPENDIX I-C

CONTRACTOR-F_HED EQUIPMENT - CONTRACTOR T_TALLED

GENERAL (Continued)

1.18.8 1 45-81029-303 .....

1.18.9 2 45-81708-5 AMF:

1.18.1o 1 _5-8eo13-3oi .....

IDENTIFICATION

Qty. Nomenclature MAC No. Mfg. No.

1 Installation, Astronaut's 45-8!!02-! .....

Enlfe

Kit Assembly, Survival

Comtainer, Water

Installation, Harness,

Reel aud Release Linkage

1.18.11 1 Mirror Assembly, Clock _5-86017-1 .....

1.18.12 i Navigational AidK!t _5-81089-1 .....

1.18.13 1 Binder Assembly, Navigational _5-81087-3 .....

1.18.16 1

Aid Kit

Tank Assemb!yj Condensate

Crushable Support Assembly,
Pilot Seat

Crushable Support Assembly,
Pilot Seat

9_8-A

45-83o76 ....-

_5-82o0!-!-19- .....

45-82o57-1-!9- .....

* These items to be shipped to launch site for insta/latiom.
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2

2.1

2.1.1

2.1.1.1

2.1.2

2.l.3

2.1.4

2.2

2.3

2.4

APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INS_

Qty.

1

!

1

!

1

3

1

1

ROCKET INSTALLATIONS

Nomenclature

Capsule Rocket Instal-

lations

Rocket Assembly,

Retrograde, consisting
of:

Rocket, Retrograde

IDENTIFICATION

MAC No. M.f$. No.

4.5-5o7oo-13

_'5-50700- 3 Thlokol:

_-3Z6

Pressure Switch

Heater Assembly

Heater

Temperature Control Unit

Rocket, Posigrade

&5-50702-ii

_5-5o702-7

45-5o7oa-13

45-507oz-3

Rocket, Escape System

Rocket, Pylon JeSt!son

45-51700-3

b-5-51701-3

cox: 6-oo5-11

cox: 6oo5-7

Atlantic

Research:

I_0763

Grand-Central.:

477-8OlOO

Atlantic-

Research:
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REPORT 660_

MODEL Me!'cul7 Ca!_sule

Item
m

3

3.1

3.2

3.3

3._

3.5

3.6

3-7

3.8

3.9

APPENDIX I-C

CONTRACTOR-FURNiSHED EQUiR4ENT - CONTRACTOR INSTALLED

AIRBORNE EQ_

IDENTLVICATION

Nomeuc!ature

Airborue Equilxneut,

Couslstlug of:

1 Longitu_imal Accelerometer
(See Paragraph 3.8.9.3)

! Altimeter

1 Satellite Clock (See

Paragratm 3.8.9.1)

1 D.C. Voltmeter

I D.C. Ammeter

1 A.C. Voltmeter

i

_

1

Iudlcator, Auto-Man Fuel

Trausducer (Pitch)

Transducer (Roll)

MAC No.

45-817o2-_

_5-817o_-5

45-8171o-3

45-81716-3

45-81717-3

45-81718-3

_5-81T19-9

45-8172!-5

45-81721-19

Mf_. No.

Burtou:
206_C

Kol!sman

Instrumeuts:

A 338&I-I0-OO1

Walthams:

_o0087

Weston

Iustrumeut:

183537

Westou

Instrumeut:

183538

Westou

Instrument:

183539

Weston

!ustrument:

185377

Minnezpolls -
Hone_ell
GG 134#,-8

Minuea__olls-

Houeywel!
GG 134A-7



DATE

REVISED

REVISED
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REPORT 66o_

MODEL Mercury CaDsu!e

Item

3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

APPENDIX I-C

CONTRACTOR-FURNTSKED EQUIPMENT - CONTRACTOR INSTALLED

AIPeORNEEQUIPMEm_ (Continued)

IDENTIFICATION

Qty. Nomenclature MAC No.

i Transducer (YAW) 45-81721-9

1 , Imdicator, Angular Rate 45-81721-23

sad Attitude (See Para-

_a_h 3.8.9.2)

1 Earth Path Indicator (See 45-817_-5

Paragraph 3.8.9.6)

! Indicator, Partial Pressure 45-81724-3

1 Indicator, (Dual) 0 2 45-83706-7
Quantity

1 Indicator, Cabin Pressurm 45-83707-3

1 Indicator, Cabin Air 45-83708-5

Temperature

I Indicator, Humidity 45-83712-5

Mfg. No.

Minneapolis-

Houeywe!!

GG 13_A-9

Minneapolis-

Honeywell
JG 28_A-3

Minnea_olls-

Honeywell
DJG 280A-!

Series A5

_eston

Instrument:

185916

Westou

Instrument:

185378

Kollsman

Instrument:

A 33681-10-001

Weston

Instrument:

1835!3

Minneapolis-

Honeywell
JG 284A-I

(series 2)



DATE

REVISED

REVISED

12 March 1959

5 August 1960

Mc'DONNE jH 
sT. LOUIS,Mmsoum _E_T

].o9

66o3

Mercury Capsule

Item
m

3.18

3.19

3.20

3.2!

3.22

1

1

1

1

APPENDIX I-C

CONTRACTOR-FUIqNISH_,, EQUIPMENT - CONTIqACTOR INSTALLED

_- AIRBORNE EQ_ (Continued)

Nomemc!a_ure

Periscope (See Par_ph

3.].6.z)

Horizon Scanner (See

Paragraph 3.10.2)

Indicator, Coolant Quantity

Rate of DescenZ

Indicator, Partial Pressure

IDENTIFICATION

MAC No.

&5-86701-19

45-8TT02-5

45-8370!-5

45-81723-3

45-81725-3

Mrs. No.

Perkin-Elmer

539-0109-1

Barnes Engineer-

ing: 13-130A

Weston

Instrument:

185379 .

Pioneer-C entral:

165a-15A-B15-!

Weston Imstrumen_

185917

•.,,=,..=...o.,,.... C2::CI_-_TI_t _-
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REVISED

Mc,DONNE 
ST. LOUIS, MISSOURI

PAGE llO

REPORT _60_

MOO_ Mercury Caosule

Item

4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

APPENDIX !-C

CONTRACTOR-FURNISEED EQUI_m_T - CONTRACTOR INSTALI/_

ELECTRICAL

IDENTIFICATION

Qt_ Nomenclature l,_C No.

Electrical Equipment,

Consisting of:

1 Diode Panel Assembly,

Power System Control

i Relay Panel Assembly,

Power System Control

45-780!2-311

45-78o81-333

1 Relay Panel Assembly, 45-78081-337

'. Power System Control

i Relay

Orbit

i Relay
Orbit

Panel Assembly, Launch,45-78084-307

and Escape Sequential

Panel Assembly, Launch,45-78084-325
and Escape Sea_ential

Relay Panel Assembly, Launch,_5-7808_-327

Orbit amd Escape Sequential

! Relay Panel Assembly, 45-78085-3_5

Retrograde Sequential

i Relay Panel Assembly, 45-78086-3_9

Recovery Sequential

1 Relay Panel Assembly, 45-78086-353

Recovery Sequential

Relay Panel Assembly,

Communication and Periscope

Relay Panel Assembly,

ASCS System

45-78o89-313

k5-78o9o-327



DATE12 March 1959

_EvlSB)5 August 1960

REVISED

McDONNE  
ST. LOUIS, MISSOU|I

PAGE Ill

eeeoeT 660_

MODEL Mercury Capstu!e

Item
m

4.12

4.13

4.14

4'15

4.16

4.17

4.18

4.19

4.20

4.21

4.22

4.23

APP_IX I-C

CONTRACTOR-FURNISHED EQUIPM_?2 - CONTRACTOR INST_TL_

ELECTRICAL (Continued)

IDENTIFICATION

Qt_ Nomenclature MAC No. Mfg. No.

i Relay Panel Assembly, 45-78090-333 ---

ASCS System

1 Relay Panel Assembly3 45-78092-307

Instrumentation Control System

3 Thermostat Assembly, Retro- 45-79705-ii United Controls:

grade Rockets 1310-I

1 Battery (3000 Watt-Hour) 45-797o7-21 Eagle Pitcher:

MAR-_027-C

5 Bat'tery (1500 Watt-Hour) 45-79707-19 Eagle Pitcher:

MAR-4028-B

2 Static Inverter (250 VA) 45-79709-i

1 Static Inverter (150 VA) 45-79709-3

2 Filter Assembly 45-79709-7

P_wer and Control Relay

Interelectronics :

28T15A40HA-2

61

Ymtere!ectronics :

28TlSA40GB

iaterelectronics :

28FA30GHA -2

45-79712-2 Filters':

_6AL_6A9

39 Power and Control Relay 45-79712-8

4 Pover and Control Relay 45-79712-12

1 Po_er and Control Relay 45-79712-i5

Potter-BrumfieI@:

SL4080-1

Leach:

9227-5369

Leach:

9226-5368



DATE 12 March 195@

RZCISED _ August ig6O

REVISED

Mc'DONNELL ..H 
ST. LOUIS, MISSOURI
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PAGE 3.3.2

REPORT 660_

MODEL Mercur_r Capsule

Item

.24

4.25

4.26

4.27

4.28

4.29

4.30

4.3l

4.3e

4.33

4.39

APPENDIX I-C

CONTRACTOR-FUENISHED EQUIPMENT - CONTRACTOR INS_

?

6

le

12.

13

3

3

1

2

2

2

1

ELECTRICAL

Nomenclature

Power and Control Relay

Power and Control Relay

P6wer and Control Relay

Po_erand Control Relay

Po_erand Control Relay

Power amd Control Relay

Power and Control Relay

Power and Control Relay

Power and Control Relay

Power and Control Relay

Power and Control Relay

Limit Switch

(Continued)

iDE_TiFICATION

MAC No.
, ,,

Mf_. No.

45-79712-16

45-797Le-33 Filtors :

26S_ISF

_5-7971a-34 Filtors :

u_6El8

45-7971e-19

45_7971a-21 Leach:

9_0-5366

_5-7971e-22

45-79712-23 Leach:

9Z_3-5375

45-7971e-26

4 5-79712-27

_5-79712-28

45-79712.-3e Leach:

9e2o-5378

45-79713-13 Electro-Snap
-6o

":"' "°'"'"  C:TCID :[TI=L



DATE 12 March 1959
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REVISED

M ,DONNF  
ST. LOUIS, MISSOURI

PAGE _3

REPORT 6603

MODEL Mercury Capsule

Item
m

4.36

4.37

4.38

4.39

4.4z

&.4o

4.43

4.g5

4.46

4.47

4.48

APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

ELECTRICAL (Continued)

IDENTIFICATION

Qt_ Nomenclature MAC No. _g. No.

3 Limit Switch 45-79713-15 Electro-Snap
Ezz-6z

6 Push Button 45-79713-03 Haydon S_tch

61375

5 Guard 45-79713-25 Electro-Snap

40-o_z

12 Limit Switch 45-797!3-29 Electro-Sna_m:

xxs-4-z
|

12 Actuator 45-79713-3! 09618-4

4 Limit Switch 45-79713-77 Haydon Switch:
6zSz9

! Limit Switch 45-79.713-43 Electro-Snap:

_.l-87

0 Ltmit Switch 45-79713-45 Electro-Snag:
H!!-88

! Limit Switch 45-79713-A7 Electro-Snap:

_-9o

i Limit Switch 45-79713-49 Electro-Snap:

H!I_9-1

4 Limit Switch 45-79713-51 Electro-Smap:

mll-50-1

0 Limit Switch 45-79713-53 Electro-Snap:

mlz-Sz-z

4 Limit Switch 45-79713-55 Electro-Snap:

_Az-52-z



DATE 12 March .1959
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REVISED

Mc'DONNE   
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PAGE !14

_EPORT 6603

MODEL Mercury_ Capsule

Item
m

4.49

4.50

4.51

4.53

4.54

4.53

4.36

4.57

4.38

4.39

4.60

APPENDIX I-C

CONTRACTOR-FUENISHED EQUIPMENT - CONTRACTOR _S_

ELECTRICAL

Qty. Nomenclature

7 Relay - Time Delay

2 Seconds

3 Relay- Time Delay

3 Seconds

1 Relay - Time Delay

13 Seconds

2 Relay - Time Delay

20 Seconds

3 Relay - Time Delay

30 Seconds

I Relay - Time Delay

300 Seconds

i Relay - Time Delay

30 Seconds

2 Relay - Time De,lay

30 Seconds

3 Relay - Time Delay
60 Seconds

1 Relay - Time Delay

150 Seconds

2 Relay - Time Delay
600 Seconds

2 Relay - Time Delay

3 Seconds

(Continued)

IDENTIFICATION

MAC No.

43-79713-1

43-79715-7

43-79713-13

43-797!5-!3

43-79715'17

45-797!5-29

45-79715-33

43-79715-37

45-79713-39

45-79715-43

45-79715-_3

43-797!5-51

MrS. No.

Wheaton:

E371-A

Wheaton:

E371-D

Wheaton:

E371-F

Wheaton:

E371_

Wheaton:

E371-H

Whe_ton:

E376

Wheaton:

E372-A

Wheaton:

E372 -E

Wheaton:

E372 -F

Wheaton:

E375-D

Wheaton:

E409

Wheaton:

E372-G



DATE

REVISED

REVISED

Mc'DONNE  
ST. LOUIS, MISSOURI

PAGE .ll_

_SPORT 66o3

MOD_Mercur 7 Capsule

Item

4.62

4.63

4.6_

4.65

&.66

4.68.1

APPENDIX I-C

CO_RACTOR-FURNISHED EQUIPMENT - CO_TRACTOR _NSTAT.7._

ELECTRICAL (Continued)

IDENTIFICATION

2

Nomenclature

Relay - Time Delay

lO Seconds

MAC No.

45-79715-53

Mf_. No.

Wheaton:

E372H

2

4

Relay - Time Delay
I Second

Relay - Time Delay
12 Seconds

45-797z5-55

_5-797i5-5T

Wheaton:

E372J

2 Relay - Time Delay 45-79715-6z

2

1

Relay - Time Delay
2 Seconds

Relay - Time Delay
240 and 480 Seconds

45-797!5-63

45-79715-65

Wheaton:

E372R

Deleted

1

Telelight Assembly

Consisting of:

Cllp

_5-7972o-14z

45-797_-_.5

Grimes:

33340-141-3ST

Grimes:

33340-45



DA_ 12 March 19_9

REVISED5 August 1960 _

REVISED

ST. gOUI$, MlSSOUItl

PAGE 126

.sPo.T 66o3

MODEL Mercury CaDsule

Item
R

4.68.2

_.68.3

4.68._

4.69

_.69.1

4.69.2

4.69.3

4.69.4

.70

£.70.l

_.70.2

_.7o.3

APPENDIX I-C

COI_RACTOR-FUENISEED EQUIR4ENT - CON_ACTOR INS_

ELEC_RICAL'(Contlnued)

Qty. Nomenclature

2 Light Assembly (Rea)

IDENTIFICATION

MAC No,

45-7972o-47

_,5-7972o-_9

_5-7972o-z43

45-79Ta0-145

45-79720-_5

45-79720-47

45-79720-_9

45-797Z0-147

b,5-7972o-z49

45-797_o_5

45-7972o-47

45-79720-h- 9

i Light Assembly (Green)

I Ncmenc!ature Cap (Tower
Jett.)

i Tele!ightAssemb!y

Consisting of:

•i Clip

2 Light Assembly (Red)

! Light Assembly (Green)

I Namenclature Cap

(capsuleSe_.)

I Tale-light Assembly

Consisting of:

l ClIi,

! Light Assembly (Green)

Mf_. No.

Grimes :
333_o_7-3_7

Grimes :
333_o-_9-3_7

Grimes :

3334o-z_-3

Grimes :

33_o-z4_-_7

Grimes :

333_o-_5

Grimes :

333_o-_7-_7

Grimes :

"333_0-_9-327

Grimes :

333_0-147

Grimes:

33340-149-327

Grimes :

33340J.5

Grimes :

333_o-&7-3_7

Grimes :

333_0-_9-_.a7

":"'°""°'" CT.TFI L'=.-TTIf_I
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REPORT 6603

MODE Mercury Capsule

4.TI !

APPENDIX I-C

CONTRACTOR-FURNISKED EQ_ - CONTRACTOR INSTALLED

ELECTRICAL (Contimued)

Nomenclature

Nomenclature Cap

Retro Seq.

Telelight Assembly,

Consisting of:

4.71.1 i Clip

4.TA.2 2

4.71.3 ! *

4.71.4 1

$.T2 I

m4_t Ass_ly (Rea)

LightAss_b_ (Gr_=)

IDENTIFICATION

Nomenclature Cap

(Retro Att. )

Telelight Assembly

Consisting Of:

Mf_. No.

Grimes :

33340-151

4.72 •I ! Clip

45-7972o-153 Grimes:

33340-153-327

_5-7972o-_5 Grimes :

33340-A5

_..Ta.2 2

45-7972o-47 Grimes:

33340-A7-327

4.72.3 !

45-7972o-_9 Grimes :

33340-49-327

•72.4 l

45-7972o-!55 Grimes :

333_o-155

4.73 l

45-79720-157 Grammes

3334o-157-327

45-7972o-_5 Grimes:

333_O-A5

LightAss_ly (_ea) _5-79720-_7 Grimes :

3334o-_7-327

Light: Assembly (Green) _9-797_o-_9 Grimes :

333_0-_9-327

Nomenclature Cap
(Fire Retro)

_-797e0-159 Grimes :

333_o-!59

Teleligh_Assemb!y

Consisting of:

&5-7972o-161 Grimes:

333_0-161-327



OATE .. 12 _rch !959
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REVISED
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PAGE 33.8

REPORT _0_

MO0_ Mercury Capsule

Item
m

4.73.1

4.73.2

4.73.3

4.73.4

4.74

4, 4.l

4.74.2

_.7_.3

4.75

4.75.l

4.75.2

4.75.3

APPENDIX I-C

CC_IT_CTOR-FURNiSHED EQT/II=MENT - CONTRACTOR INSTAllED

ELECTRICAL (Continued)

IDENTIFICATION

1

2 Light Assembly (Red)

MAC. No.

45-79720-_5

45 -79720-47

Mfg, No.

Grimes :

3334o-_5

Grimes :

33340-47-527

1 Light Assembly (Green) 45-79T2o-_9 Grimes :

33340-_9-327

i Nomenclature Cap

(Jeff Retro)
_5-?9720-163 Grimes:

33340-163

1

b

1

TelelightAssembly

Consisting of:

Cllp

45-79T2o-165

45-79T2o-45

Grimes:

33340-165-327

Grimes:

3334o-_5

2 Lighl;Assembly (Red) 45-7972o-47 Grimes :

3334o-47-3e7

1 Nomenclature Cap

Retract Scope

45-7972o-167 Grimes:

3334o-167

i TelelightAssembly

Consisting of:

45-79720-169 Gr4_mes :

333_0-169-327

1 Clip _5-7972o-_5 Grimes:

33340-_5

2 Assemb (Rea) 45-79i"2o-47 Grimes :

1 Light Assembly (Green) 45-79720-49 Grimes:

33340-&9-327

MA@ _1.,_1 _ (|O MAN HI CC.'TFI_   ITI_LL
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REPORT 6603

MODEL Mercury Cacsu!_

Item
J

4.75._

_.76

4.76.1

4.76.2

4.76.3

_.76._

4.77

4.77.1

4.77.2

4.77.3

4.77.4

4.78

APPENDIX I-C

CONTRACTOR-FURNISHED EQUIRMENT - CONTRACTOR INSTA_

1

1

1

1

1

2

1

2

1

1

1

ELECTRICAL (Continued)

IDENTIFICATION

Nomenclature MAC No. Mfg. No.

Numenc!ature Cap

• (O.05g Switch)

45-79TaO-Z?l Grimes :

33340-171

Te!elight Assembly

Consisting of:

45-797_o-173 Grimes :

33340-173 -327

Clip 45-79720-%5 Grimes :

333_-o_5

_@t Ass_ (Rea)

Light Assembly (Green)

45-79720-%7

45-79720-%9

Grimes :

33340-%7-327

Grimes :

33340-%9-327

Nomenclature Cap

(_)

45-7972o-175 Grimes :

33340-175

Telelight Assembly

Consisting of:

Clip

Grimes:

3334o-177-327
l

Grimes:

33340-%5

Lig,ht Assembly (Red) 45-79720-47 Grimes:

33340-%7-327

Light Assembly (Green)

Nomenclature CaD (Rescue)

45-79T2o-%9

45-79720-179

Grimes :

3334O-%9-327

Grimes :

33340-179

Tele!Ight Assembly

Consisting of:

45-79Ta0-181 Grimes :

33340-181-327
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REPORT 660B

MOD_ Mercury Capsule

Item

$.78.1

4.78.2

4.78.3

4.79

4.79.Z

4.79.2

4.79.3

4.80

h..8o.2

4.8o.3

k.8l

APPENDIX l-C

CONTRACTOR-FUENISHED EQUIPMENT - CONTRACTOR INSTALLED

1

2

1

1

1

2

1

1

I

2

1

1

ELNCTRIOAL (Contluuea)

IDENTIFICATION

Nomenclature

Clip

Mf_;. No.

Grimes :

3334O-lOl

za_t Assembly (Amber) 45-79720-103 Grimes:

333_0-10B-327

Nomenclature Cap (Standby

- DC Auto. )

45-797eo-183 Grimes:

333_o-z83

Te!elight Assembly
Consisting of:

45-79T2o-185 Grimes:

33340-185-327

Clip K5-7972o-!ol Grimes:

333_0-101

Light Assembly (Amber) 45-79720-103 Grimes:

3334o-zo3-327

Nomenclature Cap
(Standby - A.C. Auto)

45-79720-187 Grimes:

33340-187

TelelightAssembly

Consisting of:

45-79T20-189 Grimes:

333_0-Z89-3e7

Cllp 45-79720-101 Grimes:

3334O-ZOZ

Light Assembly (Amber) 45-79720-1o3
4

Grimes :

33340-103-327

Nomenclature Cap
(Cabim Press)

&5-79720-191 Grimes :

333_O-191

Te!elight Assembly

Consisting of:

45-79720-193 Grimes:

333_O-193-327



DATE ,12 March 1959

REVISED _ August 1960

REVISED

ST. LOUIS, MISSOURI
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PAGE

REPORT 660_

MODEL Mercu_7 Capsule

Item

4.81.i

4.81.2

4.81.3

4.82

APPENDIX l-C

CO_I?_CTOR-FURNISHED EQUI_ - CONTRACTOR LNSTA///_

ELECTRICAL

Qty. Nomenclature

1 Clip

2 Light Assembly (Amber)

Nomenclature Cap

(02 Quan.)

Te!elight Assembly
Consisting of:

4.82. i ! Clip

4.82.2

4.82.3

4.83

4.83.1

1

1

1

2

1

I

4.83.2

£.83.3

4.84

MA(= 251 CM (10 MAR 5m|

Light Assembly (Amber)

Nomenclature Cap

(o2

Telelight Assembly

Consisting of:

Cllp

Light Assembly (Amber)

Ncmenc!ature Cap

(02 n-,s )

Telel!ght Assembly
Consisting of:

(Continued)

IDENTIFICATION

45-7972O-lO3

45-7972o-195

45-7972o-197

_5-79720-101

,45-79720-103

45-79720-199

45-797e0-201

_5-79720-10l

45-7972O-lO3

_5-797eo-2o3

45-797eo-2o5

Mf_. No.

Grimes:

3334O-lOi

Grimes:

33340-!03-327

Grimes :

33340-195

Grimes :

3334o-197-327

Grimes :

33340-10l

Grimes:

3334o-io3-327

Grimes:

33340-199

Grimes:

333_o-2ol-327

Grimes:

33340-10l

Grimes:

333_0-!03-327

Grimes:

3334o-2o3

Grimes:

33340-20_-327
T



OATS 12. March 1959

REvmED5 August "19_

REVISED

ST. I.QUISo MISSOURI

PAGE

Rr_oRI" 6601

MOD_ Mercu_ Ca_s_e

Item
1

4._.i

4._,.2

_._.3

4.85

&85.3

_.86

4._.I

_,.86.2

_.86.3

_.87

APPENDIX' I-C

C__OR__ EQ_ - CO__R __

_Ic_ (continua)

1

Nomenclature

Cl±p

__I_TION

45-79720-I01 G_s :

33340-I0!

2 Lig_ht Assembly (Amber) b,5-79720-io3 Grimes :

3334o-!o3-327

4

Nomenclature Cap

(coa _ss)

Telelight Assembly

45-79720-207

4_-7_o-2o9

Grimes:

3334o-2o7

Grimes :

33340-209L327

1

2

Clip

Li_t Assembly (Amber)

Grimes:

3334o-Ioi

Grimes:

333_O-ZO3-327

1 • Nomenclature Cap

(_c,ss"su_t_o)
_5-7972O-elI Grimes:

333_0-_

! Telelight Assembly _5-7_o_3 Grimes :

333_0-_13-3_7

1 Clip _-7_o-_o_ Grimes :

33340-101

2 Light Assembly (Amber) Grimes:

333_0-I03-_7

Nomenclature Cap

C_,_ C_b__o)

Telelight Assembly

k5-7972o-_5

&_-79720-Z17

Grimes:

333_O-e!_

Grimes:

333_0-e17-327



/

DATE

REVISED

REVISED

Mar_ Z959

5 August 1960

25 August 1960

McDONNEL L
ST. LOUIS, MISSOURI

PAGE !2_

REPORT 6_0_

MOOEL Merc_x_Z Ca_s_e

Item
m

_.87.1

_-.8T.2

4.87.3

4.88

4.88.1

4.88.2

4.88.3

4.89

4.89.1

4.89.2

4.89.3

4.90

APPENDIX !-C

CO_TEACTOR-FUEN!SHED EQUi_ - CONTRACTOR INSTALLED

1

2

1

i

I

2

i

1

I

2

I

ELECTRICAL

Light Assembly (Amber)

N__uclature Cap

(FuelQua=.)

Teleli ght Assembly

Clip

Light Assembly (Amber)

Nomenclature Cap
(Retr0 Warm)

_ught _ly

Clip

Li@t Assembly(Amb_)

Nomauclature Cap
(P_tro Reset)

Deleted

(Contlnued)

IDE_TIFTCATiON

45-7972o-zos

45-7972o-P_z9

45-7972o-:__i

45-797_o-zoi

45-7972O-lO3

45-7972o-z23

_5-797eo-_5

45-7972o-Ioi

45-797__o-Io3

L_5-7972o-z_o7

Mfg. No.

Grimes:

3334o-i01

Grimes:

3334o-!03-327

Grimes:

33340-e19

Grimes:

$33_-221-327

Grimes:

33340-I0!

Grimes:

3334o-Ios-3_7

Grimes:

333_o-225-327

Grimes:

333b_3-i0!

33340-1os-3a7

_d

R-1

"_'" =" "°'"" C TNFI D X?_TI._L



DATE

REVISED

REVISED

'5Aua_st 19_O

25 August i_0

Mc'DONNE   
$1'. LOUIS, MISS04_

pAoE !24

RE_ORT 6EO3

MODEl. Mercua_$ Capsule

item
m

4.9z

4.92

4.9Z.Z

4.92.2

4.9Z.3

4.9Z.4

_.93

4.94

_..95

1

1

2

!

2

2

2

APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - COA_!q_ACTOR INST_

ELECTRICAL

Nomenclature

_@_ _s_zy (A_)

(Continued)

iDENTiFICATION

MAC No.

45-79720-237

Telellght Assembly 45-79720-241

Clil_ 45-7972o-4.5

_@t A_sem_ly(_) 45-79720-47

Light Assembly (Green) 45-7972o-a9

Nomauclature Cap

Plug, Tower Elec. l_is-
co_ c_c

Receptacle, Tower Elec.

Discozmect

Cover, Tower Elec.
Disconnect

45-7972o-_43

4-5-79722-!

_5-79722-3

Mfg_ No.

Grimes:

3_z6o-_37-3z3

Grimes:

333b,0-_41-327

Grimes:

33340-_5

Grimes:

333_o-_,7-3a7

Grimes:

3_-_-_

Grimes:



DATE 12 March !959

REVISED_ Auaust 1960

REVISED

ST. LOUIS, MISSOURI

PAGE 125

_EORT 66o_

MOD_ Mercury Ca=sule

Item

4.98.2

_-.99

4.1oo

4.101

4.1oe

4.102.1

4.1Ce.2

4.1_.3

.!o3

4.1o4

4.1o5

APPENDIX !'C

CONTRACTOR-FURNISHED EQUIE4ENT - C0_I%RACTOR INSTALLED

1

5O

8

le

1

8
1

8
1

6

1

8

4

1

1
1

1

1

3

_LECWECAL (Contlnuea)

Nomenclature

Receptacle, Umbilical

Disconnect Assembly

Fuse (5A_)

Fuse Block Assembly

Consisting of :

Fuse (5 A=_)

Fuse Block Assembly Shell

Fuse Holder Cover, Each

wlth Angle

Fuse Holder Cover,

Each with Angle

_se (1oA_)

Fuse Block.Assembly,

Consisting of.:

(10 Amp)

(25_)

Block Assembly Shell

Holder Cover

A_le

Holder Cover,
An_e

Fuse Block Assembly

Consisting of:

l_/se

Fuse

Fuse

Fuse

With

Fuse

With

IIm_T!F ICATION

MAC No.

45-79723-1

45-79727-3

45-79727-6!

45-79T_7-7
_5-79727-67

45-79727-9

45-79727-67

_5-79727-ll

45-79727-/_7

45-79T27-ll

45-79727-13

45-79T27-63

45-79727-17

45-79727-67

_5-79727-19

45-79727-67

45-79727-55

Mf_. No.

Cannon:

GMAOI7072-33

Harris: 3_Ce0-5

Harris: 33000-39

Hat:Is : 340e0-5

Harris : 33000-61

Harris: 33000-7

Haa-rls: 33000-9

Harris : 340eo-i0

Harris: 34Ce0-25

Harris: 3300043

Harris : 33000-17

Harris:_ 33000-19

Harris: 33000-55



OATS L?. March 1959

REVISED. _ August 1960

REVISED

ST. LOUIS, MISSOURI

_/_ N 7%.TT_. T -i-% ",-, -_ - -,., _

PAGE ie6

REPORT 6603

MODEL Mercury capsule

Item

4.1o5.1 4

4.1o5.a 8

_-.lO5.3 1

4. Io6 3
!

4. lO7 3
l

4.1o8 31

4.1o9 1

4.LlO 6

4. lll 21

4.112 2

4.113 2

4.114 !

4. _.U.5 1

APPE_rDIX i-C

CONTRACTOR-FUENISHED EQUI.WMENT - C0_I_qACTOR INSTAI/ZD

ELECTRICAL (Continued)

Nomenclature

Fuse (5 Amp)

_e (loAmp)

Fuse Block Assembly Shell

Fuse Holder Cover,

Each With Angle

Fuse Holder Cover,

Each withAn_le

Switch

Switch - 8 Position Rotary

Toggle Switch

Toggle Switch

Toggle Switch

Toggle S__tch

Plug Assembly-Antenna

Receptacle Assembly -
Antenna

MAC No.
-.---------

45-79727-3

45-79T27-11

45-79T27-65

45-79727-31

45-79727-67

45-79T27-33

45-79727-67

45-79729-79

_5-79731-i

45-79732-i

45-79732-13

h5-79732-15

45-79732-25

h5-79736-1

45-79736-3

IDENTIFICaTiON

_. _o.

Harris : 34Ce0-5

Harris : 34_20-10

Harris : 33000-65

Harris: 33000-31

Harris: 33000-33

Harris: 34000-7

Harris: 32000-1

Cutler-Hammer:

8906K983

Culler-Hammer:

8906K984

Cutler-Hammer:

8906K985

Cutler-Hammer

8906K986

Cannon:

22037-98

Cannon:

22O37-99



DATE 19.March 1959

REVISED 5 August 1960

REVISED

McDONNE  
ST. LOUIS, MISSOURI

PAGE 127

REPORT 6603

MOO_ Mercury_ Capsule

Item

4..1/6

4.1/7

4..1!8

4.1/9

4..120

4..121

4..122

4../2.3

APPENDIX i-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTPACTOR INSTALLED

ELECTRICAL (Continued)

Nomenclature

Plug Assembly - Retrograde

and Adapter

Receptacle Assembly -

Retrograde and Adapter

1 Floodlight

IDENTIFICATION

MAC No.

45 -79736 -9

4-5-79736 -l!

45-79738-3

1 Floodlight 4.5-79738-4

1 Panel Assembly, L.K.

Switch

1 Flashing Recovery Light

45-81o14-3oi

4.5-867o2-3

1 MaximumAltitude Sensor 45-8T7o8-9

! Thrust Cutoff Sensor 4.5-877o9-5

Mfg. No.

Cannon:

22036 -96

Cannon:

22037-97

Grimes :

43315-AI- 5004W'g

Grimes :

_3315-A2-5004WW

ACRElectronics:

ACE ll3-M

Donner-Scientific

7oo5c

Donner-Scientific

Z_-o3-2-3oo-ceo



DATE 12 March 1959

REVISED5 August 1960

REVISED

MCD0 NE  
ST. LOUIS, MISSOURI

_., (._-,_--_ _ ..........

PAGE 28

REPORT 660_

MOD_ Mercury Capsule

Item

5

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

APPENDIX Z-C
.=

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

AUTOMATIC STABILIZATION A_ CONTROL SYSTEM

IDENTIFICATION

Qty. Nomenclature MAC No.

1 Automatic Stabilization 45-87700-301

and Control System,

Consisting of:

i Attitude Gyro (Vertical) 45-87700-3 GG53E-3

! Attitude Gyro (Directional) .45-87700-5 GG53E-4

i Rate Gyro (Pitch) 45-87700-7 GG79A-10

1 Rate Gyro (Roll) 45-877O0-9 GGygA-1!

i Rate Gyro (Yaw) 45-87700-I,1 GG79A-12

I Acceleration Switch 45-87700-15 GGI!SA-I

1 Rate Damper _5-87700-17, BGIT!A-1

1 Calibrator _5-87700-23 BGI61A-6

YG351A-I



DATE Lg. March 1959

REVISED _ August 19_0

R_ISED

Mc'DONNELL   
ST. LOUIS, MISSOUII

PAGE ]-29

REPORT _60_ ,

MOOELMercu,_ Capsule

Item
m

6

6.1 5

6.2 1

6.3 3

6.4 2

6.5 4

6.6 7

6.7 I

6.8 1

6.9 3

6.10 l

6.11 4

6.12 1

6.13 l

6.14 !

APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

REACTION CONTROL SYSTEM

Nomenclature

Reaction Control System,

Consisting of:

Valve, Check (5/16)

Union Similar To

(AN 832-6D)

TEE Similar to (AN 824-_D)

Elbow Similar To (AN 833-6D)

Union Similar To (AN 815-4D)

Union Similar To (AN 815-5D)

Union Similar To (AN 815-6D)

Valve, Solenoid Assy., 6 lb.

Valve, Solenoid, 24 lb.

Valve, Solenoid, 24 lb.

T/C Assy., Pitch and Yaw,

_-24 Ibs., Man.

T/C Assy., Roll, Lower,
I-6 ibs., Man.

T/C Assy., Roll, Upper,

1-6 lbs., Man.

T/C Assy., Roll, Lower,
1-6 Ibs., Auto

IDENTIFICATION

MAC No. Mf_. No.

45-6!700-24 Bell Aircraft

45-6z7oo-51

&5-617oo-53

8060-h72-o35-1

8060-h75-02o-6

_5-617oo-54

45-617oo-55

45-617oo-56

45-617oo-57

45-617o0-58

45-61700-59

45-61700-6Z

45-61700-62

45-61700-77

8060-J_75-021-4

8060-k75-023-6

8060-_-75-0"2-2-4

8060-/_75-0"22-5

8o6o-475-o22-6

8o6o-475-o_-1

8o6o-_72-o33-7

8o6o-472-o33-9

8o6o-k7o-ll5-I

45-617oo-79 8060-_70-116-i

_5-61700-80 8060-_70-i16-2

45-61700-81 8060-475-0!3-5

"-:"' °" "°-"'"' £_NFZDENTIAL



DATE

REVISED

REVISED

12 March 1959

Au@mt 196o ST. LOUIS, MISSOURI REPORT

- F (ll _'T'r' v _, MODEL

13o

66oB

Mercury Capsule

m

6.15

6.16 4

6.17 4

6.18 !

6.19 i

6.2o 1

6.21 1

6.22 1

6.23 2

6.24 2

6.25 3

6.26 1

6.27 !

APPENDIX l-C

CONTRACTOR-FUEESHED EQUIPMENT - CONTRACTOR INSTALLED

REACTION CONTROL SYSTW_

Nomenclature

T/C Assy., Roll, Upper,

I-6 Ibs., Auto

T/C Assy., Pitch and Yaw,
24 lb. Auto

T/C Assy. Pitch and Yaw,
1 lb. Auto.

Tank Assy. Auto

Tank Assy. Manual

TEE Similar To (AN 83L60)

45° Elbow Similar To

(AN 837-6D)

90° Elbow Similar To

(_ eam-6D)

Disconnect, Fill Vent

Valve, Relief (3/8")

Valve, Manual Shut-off

Valve, Selector (RSCS)

Valve, Throttle, 1-6 lbs.
(zlW')

Valve, Throttle, 4-a4 ibs.

Tube Assy., H202

IDENTIFICATION

MAC No. Mf_. No.

45-61700-8_ 8060-_75-013-6

45-6!7oo-83 806o-_7o-!!2-5

45-617oo-85 866o_7o-ll3-5

45-617oo-89

_5-617oo-91

45-617oo-1o21

45-617oo-Ic22

8o6o-&71-0oi-7

8o60-/_71-01o-7

806o-_75-019-6

8o6o-&75-ce4-6

45-61700-IO23 8o6o-_75-o25-6

&5-617oo-!o37

_5-61700-1041

45-6i700-I045

45-61700-10_7

45-61700-10_9

8060-&72-OeZ-3

8060-_T2 - 122.-1

8060-_72-Ce4-3

8060-4T2 -036 -3

8060-_T2-038-5

45-61700-1051

45-61700-126

8060-_72-039-3

8060-&75-I06-Ii



DATE

REVISED

REVISED

M ,DONNF, 
ST. LOUIS, MISSOURI

,f_O,_=Z___NTI.t_ =

PAGE iSl

REPORT 66o_

MODELMercury Capsule

Item
m

6.30

6.Sz

6.32

6.33

6.3k

6.35

6.36

6.37

6.38

6.39

6.40

6._1

6._a

6._3

6.44

6.45

6.4.6

6.47

APPENDIX l-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR !NSTAII/_

Qty.

1

1

1

1

1

1

4

1

1

1

1

1

1

1

1

1

1

4

Tube

Tube

Tube

Tube

Tube

Tube

Tube

Tube

Tube

Tube

Tube

Tube

Tube

Tube

Tube

Tube

Tube

Tube

REA6TION CONTROL SYST_

Ncmenc!ature

Assy., H2@2

Assy., _0 2

Assy., E202

Assy., H202

Assy., _02

Assy., H202

Assy., E202

Assy., H2G2

Assy., H2G2

Assy., H202

Assy., H20_

Assy., K,202

Assy., K,202

 sy.,

Assy., H202

• 2

Assy., _:20,2

IDENTIFICATION

MAC No.

45-61700-L_7

45-617oo-128

45-617oo-i29

45-61700-130

45-61700-13l

45-61700-132

45-61700-133

45-61700-13a

45-63.700-135

45-61700-136

45-61700-137

45 -61700-138

45-6Z700-141

45-61700-221

45 -6170O-222

45-6170o-223

45-617oo-224

45-61700-_5

Mfg. No.

8060-J$75-!07-ii

8060-b,.75-105-Ll

8060-475-11e-ll

8060-_75-113-i!

8060-475-i14-11

8060--_75-i15-I1

8060-475-131-11

8060-475-120-11

8060-475-!21-II

8060_75-128-I1

8060-4.75-129-11

8060-475-123-!!

8o6o-&75-137-!!

8o6o-475-223.-13.

8060.J4.75-238-i1

8060-_75-223-11

8060-_75-239-11

8060-5,75-232-1!

"'° =' _" "°"""'" CT:TCI_E_'TTIV.L



DATE ,,

REVISED

REVISED

12.March 1959

5 August ].960

Mc'DONNEL L 
ST. LOUIS, MISSOURI REPORT

C_:TYl DZ_ _ _ MOO_

132

6603

Mercury Capsule

item
m

6.48

6.49

6.50

6.5l

6.52

6.53

6.54

6.55

6.56

6.57

6.58

6.59

6.60

6.61

6.62

6.63

6.64

APP_/_DIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

1

1

1

1

1

1

1

1

1

1

1

1

1

2

2

2

2

REACTION CONTROL SYST_4

Nomenclature

Tube Assy., H202

Tube Assy., _02

Tube Assy., E202

Tube Assy., H20 e

Tube Assy., H202

Tube Assy., He02

Tube Assy., He02

Tube Assy., He02

Tube Assy., H202

Tube Assy., H202

TUbe Assy., H202

Tube Assy., H202

Tube Assy., E202

Filter

Valve, Check

TEE Similar To

Elbow Similar To

IDENTIFICATION

MAC No.

45-61700-226

45-61700-227

45-617oo-228

45-617oo-229

45-61700-230

45-61700-231

•45-61700-232

45-61700-e33

45-617oo-234

45-617oo-235

45-617oo-236

45-617oo-237

45-617oo-238

45-617oo-4o7

45-617oo-h17

45-617oo-421

Mf_. No.

8060-475-240-I_1

8060-475-227-!!

8060-475-228-1!

8060-_75-229-I!

8060-475-230-1-1

8o60-_75-23l-IA

8060-475-202 -I_1

8o6o-_75-2o6-_

8060-_75-213-1!

8060-k75-214-11

8060-&75-219-11

8060J._7_-237-1!

8o6o-_7_-218-_

8060-47_-004-1

8o6o-_72-olo-1

8o6o-_-75-o26-4

_5-61700-A23 806o-_75-o28-4

"':'" :" "°'"'" £O"TCIDX?TTI_



DATE

REVISED

REVISED

March 1959

5 August 1960

MC'DONNEL L
sT. LOreS,MiSSOUi,

PAGE 133

REPO_ 6601

MODEL Mercury Capsule

APPENDIX I-C

C0NTEACTOR-__SHED EQUIPMENT - CONTRACTOR INSTALLED

REACTION CONTROL SYST_4

Item Qty. Nomenclature

6.65 1 TEE Slmilar To

(MS24395D4)

6.66 1 TEE Similar To (MS2439OD4)

6.67 i Tube Assy., He

6.68 I Tube Assy., He

6.69 2 Tube Assy., He

6.70 1 Tube Assy., He

6.71 1 Tube Assy., He

6.72 1 Tube Assy., He

6.73 1 Tube Assy., He

6.74 1 Tube Assy., He

6.75 i Tube Assy., He

6.76 i Tube Assy., He

6.77 I Tube Assy., He

6.78 ! Tube Assy., He

6.79 ! Tube Assy., He

6.80 ! Tube Assy., He

6.81 1 Tube Assy., He

6._ i Tube Assy., He

IDENTIFICATION

MAC No. Mf_. No.

45-61700-425

45-617oo-_7

_5-6170o-43o

45-617oo-&31

45-617oo-_32

45-61700-k57

45-617oo--458

45-617oo-_59

45-617oo-_i

45-617oo-46_

45-617oo-_5o

45-617oo-_72

45-617oo-_73

45-617oo-_74

• _5-61700-A75

45-61700-_76

45-61700-_77

_5-617oo-_78

8060-&75-457-1

8060-h75-h58-1

8060-_75-_59-1

8060-k75-/_61-!

8o6o-_75-_6&-I

8o6o-_75-_5o-].

8o6o-_75-z_.m-_

8o6o-_75-_3-Lt

8060-b,75-hJ_-!l

8o6o-_75-z_5-_

8o6o-%T5 '-'-_6-]-I

8o6o-_75-_%7-Lt

8060-&75-_5!-11



DATE 12 Mzrch 195_

REVISED _ August 1960

REVISED

ST. LOUIS, MISSOUR!
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PAGE 134

REPORT _0_

MOD_. Mercury Capsule

Item
J

6.83

6.84

6.85

6.86

6.87 1

6.88 l

6.89 1

6.9O l

6.91 1

6.9e 2

6.93 2

6.9_ 2

6.95 2

6.96 2

APPENDIX I-C

CONTEACTOR-FUI_TiSHED EQUIPMENT - CONTRACTOR INS_

1

1

1

1

REACTION CONTROL SYST_

Nomenclature

Tube Assy., He

Tube Assy., He

Tube Assy., He

Valve Jettison (0.55 To
o.75 om_)

Tube Assy., He

Valve, M_, Shutoff

(Regulator)

• Transducer (FF)

Tramsducer (FF)

Valve, Man. Shutoff (Reg.)

Valve, Man., Shutoff (He

Valve, Mamua!, Shutoff Low

Bottle (He)

Valve Relief

Regulator Assembly

IDENTIFICATION

MAC No.

45-61700-479

45-617o0 '-_8o

45-61700-_8l

45-61700-482

Mfg. No.

8060-_75-453-11

8o6o-_TS-kS_-ll

8060-_75-463-11

8060-472-091-1

8o6o-_7_-ooz-9

45-61700-489

_.5-617oo_9o

_5-6zToo-49z

45-617oo-492

8o6o_72-Ol4-5

8o6o-472-oz4-7

8o6o-_72-oo!-7

8o6o-_72-ooz-5

45_1700-_95

45-61700_97

45-61700-499

_5_51700-1403

8o6o-_T_-oo9-3

8o6o-_Tz-oTo-z

806o-_Ta-107-i

8c6o-_Ta -OO6-9

.A:,., o. ,,o..., r_;TYIL'E;TT!.k_
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MOOEL Mercury ,,Capsule

Item
m

T

7.1

7.2

T.3

7.4

7.5

T.6

T.T

%8

T.9

7.3-O

7.11

APPENDIX !-C

CONI_2ACTOR-FUENISKED EQUIPMENT - CONTRACTOR LNST_

1

1

2

COMMUNICATION SYSTEMS

Nomemclature

Communications System

Consisting of:

Trausmitt er-Re ceiver,
EF Voice

Tramsmitt er-Receiver,
EF Rescue-Voice

Decoder, Commaud

!DENT_"ICATION

MAC No.

45-857oo-335

_.5-85TOO-3

45-85Too-_

45-857oo-!3

45-85700-9l

45-85700-93

45-85700-31

45-857oo-33

_5-85TOO-3_

45-85Too-43

45-85Too-49

45-857oo-51

1 Beacon, C-BaudRadar

1 Beacon, S-Bancl Radar

! Panel, Control

3 Antenna, S and C-Baud

1 Power Divider, C-Baud

1 Isolator, Bicome

1 Antenna,. U_F Descent

Switch, Coaxial

Mfg. No.

Collias:

Co!fins:

522 1793 035

Collins:

5_ 1794 035

Motorola:

2oi31298c

Avion:

152A300-e

Avion:

15eASO0-__

Co_--Lins:

522 181e 034

Melpar:

2436158-!A

Melpar:

R530310-IB

Collins:

5_o 1963 o12

Collins:

522 1817 015

Tramsco:

lh6O 233A
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MODEL Mercury Capsule

Item

7.12

7.13

7 .l_

7.15

7.Z6

7.z7

7.!8

7.19

7.20

7.2!

7.22

7.23

7.24

T-_

APPENDIX I-C

CO_RACTOR-FURN!SEED EQUIPMENT - COh_qACTOR INST_

1

COMMUNICATION SYSTEMS

Nomenclature

Diplexer, EF

IDE_T!FICATION

MAC No.

_5-857oo-57

! Amplifier, UEF Voice Power _5-8570o-6z

2

1

Transmltter-Receiver, UEF
Voice

Audio Center

45-85700-63

45-857oo-65

1 Multiplexer 45-8570o-7m

1 Power _ivider, S-Band 45-85700-73

1 Beacon, HF/UHFRescue 45-85TOO-75

1

1

2

Transmitter, Telemetry-

Low Freq.

Transmitter, Telemetry-

Power Supply, Telemetry

._5_857oo-77

_5-8570o-79

45-857oo-81

!

!

Line Filter, Te!eme%ry

Aux. UEF Rescue Beacon

2 Receiver, Command 45-857o0-87

1 Matching Network, EF

Whip

45-85700-89

Mfg. No.

Collins:

See 1813 Ol4

Collins:

5_ z989 oz5

Collins:

5_-.ez85l o_5

Audrm_:

AC 75E

Malpar:

Simmonds Aero. :

3_oo6B

Tex_s ims%r. :

4a!9_ -A4

ha!ge3-B3

Tex_s 7_tr.:

4a19_4-3

Collins:

5_ _ oe_

Simmonds Aero. :

3zzoz6

Motorols:

20l 3_300D

Collias:

5_-_ 2362 oo4

R-1

m--i

R-1
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MOD_ Mercury Capsule

Item
m

8

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

8.1!

8.12

8.z3

8.1_

APPENDIX I_

COI_I_ACTOR-FUFAITSHED EQUIPMENT - CONTEACTOR LNST_

!

1

1

!

1

1

2

4

!

"I

1

2

1

2

1

ENVIRONMENTAL CONTROL SYSTEM

Nomenclature

Environmental Control

System, Conslstlug of:

Valve, Emergency Origen ,
Rate Suit

Valve, Dual Cabin Pressure

Control and Repressurlzation

Valve, Condensate Removal

Regulator, Suit Pressure

Trap, Solids

Blower, Internal Circuit

Valve, O_jgeu Check

Sensor, Blower Pressure
Differential

Absorber, Internal Circuit
Water

Tank, Cooling _ater

Valve, Comfort Control

Controls, Box

Cap Assy., Water Line

Valve, Cabin Pressure

Relief and Emergency

Decompression

iDENTIF!CATION

MAC No. AIResearch No.

45-837_

45-837ooJ_83 13_A86-i

45-83700-4_5 1023_-2

45-837o0-39 PSlT5210

_5-83700-z_! 132!9o

45-8370o-Z_3 17_31o

_5-8370o-_9 • 2o797o

45-8370o-53 123!o4

_5-837oo-4eI PS 207272

45-8FTOO-59 17583o

45-837o0-61 175320

45-837o0-49l 12Z078-I

_5-83700-65 510352

45-83700-69 PB !7_6P-I

45-8370o-77 lO2350
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MODEL Mercua-i Capsule

8.16 l

8.17 1

8.18

8._9 1

8.co l

8.el e

8._. 1

8.23 !

8.2k 1

8._ i

8.26 l

8.2? l

8.28 l

1

APPENDIX I-C

CO_TEACTOR-FURNiSHED EQUI_ - CONTRACTOR INSTALLED

ENVIRONMENTAL CONTROL SYSTEM (Continued)

Nomenclature

Valve, Post Lauding
Outflow

Valve, Ground Oxygen Inlet

Blower, Equipment

Deleted

Valve, Suit Pressure Relief

Orifice, Flow Limiting

Valve, Freon if4 Check

Valve, Ground Vauti!_tion

Inlet

Valve, Snorkel luf!aw

Valve, Snorkel Outflow

S_tdh, Pressure

Valve, Solemmid-Sw!t ch

Valve, Pressure Test

Assembly, Normal Oxygen
Bottle

Deleted

Assembly, Normal Oxy_n

Pressure Regu/_tor

IDENT!FICATION

MAC No. AiResearch No.

_5-837oo-79 L_6

PS 137205 (Rev. B)

207990

_5-837oo-87 130100

_5-83700-89 PS 17h_lO

_5-83700-91 PS 13_00

45-83700-19! Z2e30_

45-83700-ZU

45-83700-I0!

_5-83700-493

_5-83700-Z05

45-83700-_19

M5-83700-431

12A07_l

lelO_8

133186-1

319190-2

Z30098-I

13_e-Z

_5-83700-497 13_54-1
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MO0_ Mercury Capsule

Item

8._

8.32

8-35

8.36

8.37

8.38

8.39

8.40

8.41

8.42

APPENDIX I-C

CONTRACTOR-gW/RNISHED EQU_ - CONTRACTOR LNSTALLED

1

!

!

1

!

1

!

!

2

1

1

1

1

ENVIRONMENTAL CONTROL SYSTEM (Continued)

Ncmeuclature

Assembly, Emergeucy 02
Bottle

Valve, Ground Veut Negative
Pressure Relief

Mauifold, Suit Inlet

Duct, Cablu Evaporator
Steam

Msnifol_, Compressor Outlet

Fitting, Suit Pressure

Regulator Outlet

Duct, Water Se_s_-ator Exit

Manifold, Compressor Iulet

Bracket, Cabin Pressure
Control Valve

Transducer, 02 Pressure

Assembly, Emergeucy 02

Pressure Regulator

C0 2 Absorber aud Odor
Control Internal Circuit

Mauifold, Solids Trap Exit

Exchauger 3 Interuai Circuit
Heat

IDENTIFICATION

MAC No. Aiaese_ No.

45-83700-.4.35 134300-1

_5-837o0-423 130110

45-8370o-175 174253

45-83700-177 174363

45-837oo-!79 174%79

_5-837oo-181 1742"95

45-837oo-183 17_36_

45-837oo-187 174366

£5-837oO-193 174693

_5-837oo-495 5a.zT'u:rt'

_.5.-837oo-h.99 13_256-i

45-837oo-417 175950

17_365

174250-2
MRR No. 30AEI0
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MODEL Mez'etu'T Ca?suit_

Item
m

8._5

8.L,.6

8.47

_IX I_

CONTRACTOR-FURNISKED EQUIR4ENT - CONTRACTOR INST_

EI_qlRORMERTAL CONTROL SYST_4 (Continued)

Nomenclature

1 Exchanger, CabluEqulpnent
Heat

! Duet, Groun& Vent. Inflow

1 Valvm, System Shutoff

ID_CAT!ON

MAC No. AIResearch No.

k5-837oo-_81 17426o-I

175z12

_m6o-z
MBRNo. 10JA3 0

klA¢13| CM (lO_llllll_llJ J'_l,i,'%_l_'f',mr_* T_l*_'ll" • _ I
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MODEL Mercury Capsule

9

9.1 i

9.1.1 1

APPENDIX I-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

INSTRUMENTATION

Nomenclature

Instrumentation System,

Consisting of:

Camera, Astronaut Observer, _5-88704-1

16 mm

Lens, I0 ram, fl.8

9.l.a AS/R Film, 16m m, on Aluminum ---*

Reels

i Camera, Instrumentation 45-88704-3

Observation, 16 mm

9.2

9._.i i Lens, I0 _u, fl.8

9.2.2 AS/R Film, 16 ram, on Aluminum ---*

Reels

I Tape Recorder, Including 45-88707-i9.3

9.3.1 1 Speed Change Kit (1-7/8 45-88707-13
ips)

9.3.a 1 Transport Assembly 45-88707-15

9.3.3 2 Reel 4_-88707-17"

9.3.4 4800 Ft. Tape, i/2 inch 45-88707-19"

IDENTIFICATION

MAC _o. _. No.

Millikan:

DF_.M-8A

Bell and

Howell:

DuPont:

Milliken: DBM7A

Bell and Howell:

"Ingenue"

DuPont: P931A

Consolidated

Electrodynamlcs

(CEC)

CEC

CEC

CEC

Minn. Mining and

Mfg. : 197

* These i_ems to be shipped to launch site for installation.

I
I
I .....
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MODEL Mercury Capsule

\

Item

9.4

9-4-1

9.4.2

9.4.3

9.4.4

9.4.5

9.4.6

9-4.7

9.4.8

9.4.9

9.4.10

9.4.11

APPenDIX I-C

CONTRACTOR-FURNiSHED EQUIPMENT - CONTRACTOR INS_LLED

1

1

2

1

1

1

1

1

2

2

2

INSTRUMENTATION (Continued)

Nomenclature

Instrumentation Package
"A" Including:

D.C. Power Supply, 3V
Monitor

Resistance Element,
A.C. Power

Resistance Element

Amplifier

Resistance Element t

A_plifier

Resistance Element

Ampllfier

Resistance Element

Amplifier

Amplifier, Body

_Tempera_ure

Amplifier, Body
Temperature

PD_ PAM Commutator/

Eeymr

A_plifier, C02 Partial
Pressure

Probe, Temperature,
Cabin Air

IDENTIFICATION

MAC No. Mfg. No.

45-_I00-75 ---

45-88203-3

45-_206-1

_5-88207-13

45-_207-9

45-_.07-7

45-882o7-ii

45-88703-7

45-88a15-9

45-887o9-3

45-88715-5

_5-887ao-3

Gen. Devices:

1208D-2B

Tapco:
04-6O0370

Transonic s:

_8_
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MODEL Mercury Capsule

Item

9.4.!2

9.5

9.5-i

9-5.2

9.5.3

9.5.4

9.5.5

9.5.6

9.5.7

9-5-8

9.5.9

9.5.1o

APPENDIX Z-C

CONTRACTOR-FURNISHED EQUIPMENT - CONTRACTOR INSTALLED

1

INSTRUMENTATION (Continued)

Nomenclature MAC No]

Transformer, Filament ---

2 Capacitor

i Resistor

i Instrumentation Package 45-88101-61

"B", Including:

2

i "Z" Axis,

!

2

2

l

Accelerometer, "Y" and

"X" Axis, + 4g

Aceelerometer,

+ 30g

Voltage Controlled

Oscillator - 1.3 KC

Voltage Controlled

Oscillator - 1.7KC

Voltage Controlled

Oscillator - 2.3 KC

Voltage Controlled

Oscillator - 10.5 KC

Compensating Oscillator

Mixer Amplifier

Amplifier_ Rate Signal

Amplifier, Rate Signal

iDE_CATION

_,. No_,

Comm. Accessories:

76-0056-35

_: 29z_"n' (zoo)

Int. Resistor Co.:

Q_-i/2 2_5_

45-887L2-5 Donner: 4310-2

45-8871a-3 Donner: 4310-I

45-88700-13 Dorsett:

O-SMl. 3.Kc

_5-88700-15 Dorsett:

O-SMLTKC

45-_7_-_ Dorsett:

o-8_._

_,5-88700-a7

45-887o0-53

45-88700-55

45-88a1_-7

45-88e14-9

Dorsett:

O-SMAIO.5KC

Dorset%:

Dorsett:

20-8M

ASM-SM

1 ._:,,, _, ,,o.,,., CC:TYIDZ:TTLtL
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MODEL. Mercury Capsule

Item
m

9.5.11

9.5.11.1

9.5 .ll.2

9.5.11.3

9.6

9.6.1

9.6.2

9.6.3 "

9.6.4

9.6.5

9.6.6

9.6.7

9.6.8

APPENDIX I-C

CONTRACTOR-FURNISKED EQUIPMENT - CONTRACTOR INSTALLED

INSTRUMENTATION (Continued)

IDE_CATION

Qty. Nomenclature MAC No.

1 Noise Level Pick-Up 45-88713-!

System Including:

1 Transducer 45-88713-7

Mf@. No.

Gulton: KPL-1

Gulton:

R420M-!MAC

1 Amplifier 45-88713-9 Gultom:

R_4OO-IMAC

1 Cable Assembly ---

i Instrumentation Package 45-88102-49

"C", Including:

Solenoid Voltage

Attenuator

l 45-88eo5-1

Gulton: KPL- i0!

! Solenoid Voltage 45-88205-3

Attenuator

i Amplifier, Horizon 45-_-!2-7
Scanner

2 Amplifier, D.C. 45-88703-i

2 Amplifier, 02 Partial 45-88708-5
Pressure

Em_ AmpZiZ!er 45-88V02-i

! Transducer, Oe Partial 45-88708-3
Pressure

i Transducer, Cabin 45-88705-3

Pressure

Tapco:

o4-6oo38o _d.

Tapco:

O4-6O039o

Neville:

CEC: 4-380MU-25A

*lAC 2.11 CM (tO MAlt IIII)
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MODELMercury Cawsul_

9.6.9 z

9.6.1o l

9-7 I

9.8 2

9.9 2

9-i0 2

9.11 2

9.12 2

9.13 1

9.14 l

9.15 1

APPENDIX !-C

CO_TRACTOR-FURNISHED EQUIPMENT - C0_RACTOR INSTALLED

INBTRUME_TATION (Continued)

IDE_TIFICATION

Nomenclature

Prog_mmer

Instrumentation Assembly

Rate Slgmal Filter and
Calibrate Card

MAC No.

45-887_o-3

45-88_4-_

.M.fg. No.

T/neaton: M-ll2- 3A

Transducer, Suit
Pressure

_5-887o5-3 CEC: 4-380MU-25A

Transducer, Suit Inlet

Air Temperature

Transducer, Heat Shield
Temperature

Traus@ucer, Inner Skin
Temperature

Transducer, Outer Skin
Temperature

Transducer, C02 _rtial
Pressure

45-8872!-1

&5*&°A329

45-88T15- 3

be: 66o8

Ruge: 3172

Transonics: 2277

Beckman: 71200

Transducer, Static _es-
SILTe

45-887o5-5 CEC: 4-380MU-ZSA

Analyzer, Vibration and
Acoustical

MS-88TAl-i ASCOP- SA-_

Vibration Measuring Sys-
tem Consisting of:

Accelercmeter

Amplifier

_5-8871_-3 End_veo: 2829

Endevco: _3M5

Endevco: 2620

R_

M&(: 231 CM (10 MAR ,ll}
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MODEL Mercury C,amsule

Item
J

9.16

9.16.3

9.16.4

9.16.5

APPENDIX I-C

CO.rEACTOR-FURNISHED EQUIPMENT - CONTRACTOR INS_

1

1

i

3

1

INSTRUME_YfATION (Continued)

Nomenclature

Instrumentation Assy. -

Astronaut Transducer_
Consisting of:

Body Temperature Probe

Connector Patch

Connector Patch

Cover

EEG Pick-Up

Instrumentation Assy. -
Respiration Rate Trans-
ducer

IDENTIFICATION

MAC No. _g. No.

45-888_-i ---

45-8881h-i

45--88814m3

_5-88821-i

45-88801- 35

Goodrich:

2P!051
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APPENDIX I-C

CONTRACTOR-FURNISHED EQU!_ - COI_fRACTOR INST_

LANDING AND POST-LANDiNG SYSTEM

Nomenclature

Landing and Post-Landing

System, consisting of:

I/IENT!FICA_ION

MAC No. Radioplane No.

45-417o0-1 R-5100-1

10.1.1 1 45-417oo-_*

io. I. 2 i 45-417oo-!1"

io.i.3 i 45-417oo-133-

1o. 2 1 45-417o0-145"

1o. 3 1 45-417oo - 19-

10.4 1

Drogue Chute Assembly,

consisting of:

Drogue Chute

Drogue Bag

Chaff Packet

Mortar Tube

Mortar Sabot

Main Chute System,

consisting of:

Landing Parachute

Bag, Main Chute Deployment

Lanyard, Antenna

Cutter Reef - 4 Second

Reefing

lO. 4.1 1 45-417oo-_9-

lO.4.2 i 45-417oo-221-

10.4.3 ! 45-41700-181-

10.4.4 2 45-41700-195"

10.4.5 i Reefing Line 45-41700-199"

10.4.6 i Bridle Parachute 45-A1700-20!*

10.5 ! Reserve Chute System,

consisting of:

Landing ParachutelO.5.1 1 45-41700-219

* These items to be shipped to launch site for instal!aticn.

R-5103-309

R-5104

1010O0-3

R-5109-309

R-5126

R-5157-311

R-SL%6-305

2-5135-309

lOl09e-1

R-5157-3_-I

M,l_: 2=1! _ (IO MAR 8@)
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APPE_[Dl"X l-C

CONTRACTOR-FURNISHED EQUIPmenT - C0hTRACTOR INST_

LANDING AND POST-LANDING SYSTEM (Continued)

IDENTIFICATION

.m_o_l_e _o.

R-5204

R-5117-309

lO.5.4 1 45-4z7oo-1_9-

lo.5.5 l 45-417oo-199-

zo.5.6 2 45-417oo-195*

10.6 2 45-41700-37"

!0.7 2 45-41700-19!

1o.8 z 45-4i7oo-_ 7

1o.9 1 45-417oo-63

Ite____m Qty. Nomenclature MAC No.

i0.5.2 ! Pilot Parachute _5-&1700-193"

10.5.3 i Bag, Reserve Chute Deploy- 45-41700-_5

merit

Lanyard, Pilot Chute

Reefing Line

Cutter Reef - 4 Second

Reefing

Bag, Landing Parachute

Ejector

Disconnect, Landing Para-
chute

Projectile Assembly, Pilot

Chute Deploy Gun

Shear Pin, Pilot Chute

Deploy Gun

i0.i0 2 Baroswltch, 10,600 Ft. 45-_1700-163

lO.11 I Switch, Inertia 45-41700-169

lO.h_ 1 Packet Assembly, Aluminum 45-_1700-!19
Powder Marker

Baroswitch, 42, 000 Ft.

Strap Assembly, A_ustable

Retaining

Strap Non-adjustable,
Insulated

1o.13 2 45-417oo-165

1o.14 2 45-_17oo-1o1

10.15 1 45-41700-i!7

* These items to be shipped to launch site for installation.

R-5136-301

R-5157-95

101092-i

R-5118-301

R-SZeT-301

101070-23

10!070-17

"101OS0-Z5

,.581%5-305

R-5200

1o108o-17

R-5195

R-5196
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MODEL Mercury CaDsu!e

/

lo.17 1

lO.17.! 1

lo.17.2 I

xo.17.3 2

XO.XT._ X

APPENDIX i-C

CO_EACTOR-FUP/_SHED EQUIPMENT - CO_[IRACTOR INSTALLED

LANDING AND POST-LANDLNG SYSTEM (Continued)

Nomenclature

Bo_y Assembly, Gum, Pilot

Chute Deploy

Package Assembly, Explosives,

consisting of:

Electric Squib, Deployment
Gum

Squib Cartridge, Electric

(_o_e _)

Cartridge, Squib Electric,

(Parachute Disconnect)

Cartridge, Main Charge,

Deployment Gun

10.17.5 1 Gas Generator Assembly 45-41700-215

I0.17.6 1 Gas Generator Assembly 45-41700-217"

i0.18 2 Cutter Reefing - 16 Second 45-41700-197"

10.19 2 Mounting Bracket 45-41700-EO5

10.20 1 Bag, SOFAE Bomb 45-41700-9_°7

!0.9-I 1 Packet Assembly, Shark 45-41700-203

Repellent

IDENTIFICATION

MAC No. R@di.o?lane No.

45-417oo-171 101070-33

45-417oo-73- R-5183

45-4i7oo-_3- 58o82

45-_17oo-_i* 58o81

45-417oo-2o9- 58o8o

45-417oo-167- 1OlO7O-3m

5892-7-15

582&7-17

101092-7

!01092-3

R-52o7

R-52o3

* These items to be shipped to launch site for installation.

MAC731 CM (tOkiAR!8| .x',r_x:_mx_r'_T_,Ly,TT • :,.
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MODEL Mercury Capsule

k...

Item
m

11

11.1

ll.2

11.3

11.4

ii.5

1.1..8

11.9

11.lO

11.10.1

l!.lO.2

w@

APPENDIX I-C

CONTRACTOR-FURNISKED EQUT2MENT - CONTRACTOR INSTALLED

PYROTECHNICS*

Qty. Nomenclature

Pyrotechnic Devices,

Consisting of:

** Squib, Deployment Gun

** Squib Cartridge, Drogue

Mortar

** Gas Generator, Main Chute

Gas Generator, Reserve
Chute

** Squib Cartridge,
Parachute Disconnect

** Cartridge, Deployment Gun

2

IDENTIFICATION

MAC No. Mfg. No.

45-TeOOl-Z8

4.5-_.17oo-zI.3

45-_].7oo- zu.

45-417oo- 2.!5

45-_17oo-_7

_5-417oo-2o9

45-_1700-167

Explosive Bolt, Clamp Ring 45-72702-23

Explosive Bolt, Clamp Ring 45-72702-!9

Explosive Bolt, Retrograde _5-7270&-9

Rocket E_ector

5 Explosive Disconnect 45-72705-1

Assembly consisting of:

ll Explosive Cell 45-72705-5

5 Ring Assembly 45-72705-7

_jrotechnlc devices to be shipped to launch site for installation.

Quantities deflnedunder applicable systems.

Olin Matheson:

L16C-3

Olln Matheson:

L_C-7

Olln Matheson:

113C-3

Beckman-Whitley:

ze43c

Be ckmau-_dhltley:
10o84

Beckmau-Whitley:

__h
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MOO_% Mercury Capsule

APPENDIX I-C

CONTRACTOR-FU_SHED EQUiP_Wf - CONrKACTOR INST_

FTROTECHNiCS* (Continued)

Item Qty. Nomenc/_ture

ll.ll Antenna Fairing Ejector

11.11.1 2 Cartridge

ll. ll. 2 ! Cartridge

11-11- 3 ! Cartridge

11.!2 4 Initiator (Chute Discon-

nect, Capsule and Tower

Separation)

iDENTIF!CA_iON

Mfg. No.

01in Matheson:

ARD863-1

McCormick Selph:

2561

Framkford

Arsemal:

_67ZI

Frankford

Arsenal:

XM-_I

* Pyrotechnic devices to be shipped to launch site for installation.

** Quantities defined under applicable systems.

k_
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3-2-i

3-2.2

3.2.2.1

3.2.2.7

3.2.2.7.2

AP_IX II

DRAWING ANDDATAREQUIREMENTS

iI.l.0 DRAWING REQU_S - The contractor shall prepare all working

drawings: shop drawlmgs3 and detail drawings necessary for the

contractor to fabrlcate and erect all par_s of the work and to enable the Con-

tracting Officer to check its conformity with the con_r_t dzawlngs and speci-

ficatlons 2 or to satisfy the Contracting Officer that all parts can be fab1_l-

catecl or erectecl as required. The contractor's drawing system for this con-
tract shall be as define_ herein.

II.l.l _NGINEERING ERAWINGS - Engineering drawings shall meet the intent

of Specification MIL-D-5028B and shall be the production type.

The size and. format of the drawings shall meet the intent of Standard MEL-STD-

2 and MIL-SKD'3. The drawings shall be prepared, submitted and approved in

accordance with the Contractor's Engineering _uhal as modified by EN-220.

II.l.l.l *TYPES - Deleted.

II.l.l.2

(See k"_I._)

COMPOSITION - Deleted. (See EN-220)

_.i.i.3 CHAR_ES - Deleted. (See EN-220)

II.i.I.4 APPROVALS - Deleted. (See EN-220)

II.l.l. 5 SUBMEI_ - Deleted. (See EN-220)

II.l.l.6 VENDCR DRAWINGS - Vendor drawings prepared to contractor

specification control drawings shall comply with the require-
ments set forth herein.

II.i.i.6.1 COMPOSITION - Vendors shall prepare _rawings onthelr format

using their drawlng numbers and. part; numbers when drawings are
re_ulr_ _to be furnished by such vendors to meet requlrmments of the Contrac-

tor _ral_red Specification Control Drawing.

II.i.i.6.2 APPROVALS -The contractor shall submit ten (i0) copies of

vendor outline installation dr_vlngs to the Contracting

Officer's Resldent Representative for approval after contractor+s approval

of suah drawlngs. Approval of vendor drawings by the Government shall be

as prescribed in _C Report EN-_20.

II.i.i.6.3 SUBMEITALS - Deleted. (See EN-220)

II.2.0 DATA EEQUIRE_S - Deleted. (See EN-220)

R!
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3.2.2.5.1

3.2.2.5.1.1

3.2.2.5.l.a
3.2.2.5.1.3
3.2.2.5.l.4

3_7

3-3-2

3.3.2.l
S-3.2-2
3-3.2-3
3.3.2-_

3.3.2.5

3.3.2.7

3.4

3-_.z
3._.2
3-_-3

3-&-5
3._-6

AIm2EI_DIX II

DRAWING AND DATA REQ_S

II.2.! GENERAL - The contractor shall furnish, in connection with the

• work under the contract 3 copies of planning schedules; signi-

ficam% design studies; drawings, including contractor's identification of

symbols and markings (see Paragraph II.l.0); specifications; significant test

results and characterlstlcs data 3 _ud such other pertinent technical infor-

mation used in the research2 development I design and engineering for the e_uip-

lent 2 ._terial or processes specifie_ in the performance of this contract

including test e_uipme_t and related items.

I1.2.2 REFERENCE DATA - The contractor shall furnish ten (!0). copies

each of the" following:

a. Contractor's Engineering Ys.nual (Volumes i and 2).

b. Contractor' s _-220

c. Contractor's Process Specification

d. Contractor's Standard Book

e. Contractor' s Design Handbook

II.2.3 CONTRACTOR-PREPARED SPECIFICATION -The first issue of specifi-
cation will be submitted on or before sixty (60) days after

receipt by the Contractor of an executed copy of' the contract. Revised issues

of" the specification wi_l be s_ubmit%ed on the tenth (10th) d_y of each
sixth (6th) _onth thereafter and a_ the time of completion of work under this

contract. The fine_4 issue of the specification will define for procurement

._nn-poses the complete operational capsule system and will describe the quality

standards which must be. used in' the m_nufacture of the system.

II.2._ MENUALS ARD HARDBOOES - Yamuals and handbooks for the capsule

shsll be provided by the contractor in accordance with _C

Service En61neering Departmen_ Report (SEDR) No. 37 as approved through

negotiation with NASA. SE_R No. 37 briefly describes the contents of each

n_nual or handbook; quantity to be furnlshed_ and the delivery schedule.

II.2.5 BI-_EELY STAZUH REPORTS - Contractor will submit six (6)

copies of bl-monthly letter status reports covering project

activity for each calendar hi-monthly period during the project. The first

status letter will cover the period from contract d_te to the end of the second

calendar month. Each hi-monthly status letter will presearC _t least the

following data:

,,=,,, :, ,,ow,, 1 IC_.NFIDZ:TTI.;. _.
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3.5
3.5.1
3.5.2
3.5.3
3.5.4
3.5.5
3.5.6

APPENDIX II

DRAWING AND DATA REQUIREMENIS

_X.2.5 BI-_ STATUS m_m_s - (Con%inuea)

a. C_ntract number" and reporting period.

b. Percentage of completion of total contrac% effort and of

Imgortamt elemauts of the project.

c. A concise narrative statement of work accompllsh_l during

the period covered by the report. All results either

positive or negative will be reported.

d. A statement of critical problems or delays encountered

together with causes, corrective action taken or plan_el

and the effect upon project schedules.

e. A Brief statement of work scheduled for the following

reporting period.

f. Currenh schedule for remaimimg project acti_ty.

II.2.6 MD_HLY FINANCIAL STATUS REP.S - Contractor will submit six

(6) c_ies of Monthly Finsacial Status Reports which will

include the following:

&. Estimated percenta6e of contract completion.

b. Msmho_rs expended durlng report period.

c. Cumul_tive mahouts expended to end of report period.

d. Funds expended d_rlng report period. (Estims_ced in lieu

of audited amco.un_ing records).

e. Total funds expended to acco_mtim6 audit date nearest to
aud of report period.

f. Estimated fimaucial commitmemts (e.g. t ou_s_amdimg Inzrmhmse

craers, _c. )

_., _ ,,ow,_ CC::YI: :::TIIi
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3.6

3.3.1

APPENDIX

DRAWING AND DATA REQUIREMENTS

II.2.7 M_NTHLY FILM REPORTS - The coHtractor shall furnish one thous-

and (!%000) feet of uned!ted sixteen (16) mm _tachrome film

on a monthly basis together with a camera d_ta sheet and a short written

explanation of each scene. All footage wi!l_e taken at twenty-four (24)

frames per second except for high speed shots.

77.2.8 A_DITIONAL,DATA - At any time prior to the expiz_tion of the

&_m_tee pel_lod, the Contz_cting Officer m_y request, and the

contractor shall promptly furnish any additional infoz_atlon; instructions,

technical or emglneerin6 data; or expert advice necessary for the proper

InstaJ.l_tlon_ operation and maintenance of the e_uipment supplied under this

speclfication.

II.2.9 Q_CATION STATUS - The contractor sha/.l furnish three (3)

copies of all qualification te_t procedures and results to NASA.

II.2.10 CC_TO_R PLOTS OF HF RADIATED PA_SERNS- The contractor shall

provide nine (9) copies of contour plots of all HF _atteAms

beln_ z_liat e_.

II.2.11 STILL PHC_OGRAPES - Effective 24 My 1960; the contractor shall

provide NASA with six (6) copies of all _otogrs_s (both black

and white and color) taken in connection with the _rcury Capsule.

IL2.12 _n_,,OC_ A_, _OSIGRADE n'u_,m'J:o_' _ - The co,tractor
sha.Ll furnish fifty (50) copies of a report containing def!ni-

tions_phs and tables depicting predictions for all possible conditions of

posi6rade and z_tro6rade operation; Includin6 failure of rockets to fire.

•he predictions of rocket performance will be base_ on rocket thrust (velocity

measurement) at different capsule wei6hts Inte_te_ with respect to sequence

of opecation (time measurements). This d_ta shall p_ovide information at the

worl_ wide :ra_Ke trackln_ st_tlons so that operators can :Lutenist tz_nsmltte_

c_psule _ta.


